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APPENDIX D-10 

T E C H N I C A L S P E C I F I C A T I O N S FOR C O A T I N G SYSTEMS 



Appendix D-10, Data Sheet #1 

Chemical C o m p a t i b i l i t y C h a r t 

Note: The e x i s t i n g c o n t a i n e r s t o r a g e areas are c o a t e d w i t h 
epoxy-based and v i n y l e s t e r - b a s e d r e s i n s e a l a n t s manufactured by 
T r a n s c o a t , Inc . T r a n s c o a t , I n c . i s no l o n g e r i n b u s i n e s s , and 
m a n u f a c t u r e r ' s chemica l c o m p a t i b i l i t y c h a r t i s not a v a i l a b l e . I n 
d e t e r m i n i n g t h a t the the e x i s t i n g s e a l a n t was c o m p a t i b l e w i t h t h e 
waste i n t e n d e d t o be s t o r e d , the p r o f e s s i o n a l e n g i n e e r r e v i e w i n g the 
CHCI P a r t B r e l i e d upon a c o r r o s i o n r e s i s t a n c e c h a r t p r o v i d e d by 
Dudick C o r r o s i o n - P r o o f , I n c . which manufac tures r e s i n systems which 
a r e s i m i l a r to the T r a n s c o a t , I n c . m a t e r i a l s . A copy of the Dudick 
c o r r o s i o n r e s i s t e n c e c h a r t i s i n c l u d e d . 





Haw to Use the Corrosion Guide Special Note 

The corrosion resistant properties de-
tcnoed in this Guide have Deen deter-
-nmea either dv analysis (the typical ability 
of a resin to resist attack bv a specific 
cnemicai suostancet. by testing, or bv ac
tual field performance experience. Thus, 
the ratings snown are useful in hetang a 
potential user make a prenrmaary evalua
tion for furtner investigation. 

Since most installations involving hostile 
cnemicai environments also involve dy
namic processes which can vary widely 
from industry to industry and plant to 
plant, rt is always necessary to consult the 
Dudick Corrosion-Proof factory for guid
ance before making a final selection. 

This is especially critical when a cnemicai 
is not listea or wnere a comDinarjon of 
chemicals are present. Thorougn testing in 
the Dudick laboratory using the actual 
chemicals under simulated processing or 
storage conditions is tne only way to as
sure satisfactory m-use performance. 

To simplify the information presentation, 
this Guide provides temperature iimrt aata 
(page 12) and Chemical performanca 
characteristics in separate charts. If an an
ticipated conorrion is not covered, please 
consult a Dudick Corrosion-Proof repre
sentative or the factory for additional in
formation or to arrange an appropriate 
performance test. 

All technical data and recommendation 
presented here are believed to be rehabi 
at the time of publication. Because fiefc 
conditions can vary significantly, all dat 
should be considered only as suggestic 
of possiole applications. Dudick Corrosi 
Proof. Inc assumes no responsibility fo 
results obtained or damages incurred f r 
any use whether or not tne use resuite< 
from the recommendations m this Guid 
Any recommendations or technical adv 
rendered is not to be taken as a license 
operate under or intended to suggest tr 
infringement of any existing patent, Lia 
itv. if any. is limited to replacement of 
products. 

Temperature/Chemicai Resistance Key 

indicator Definition 

Material wiil with
stand constant flow 
or immersion service 

indicator Definition 

1 
Good to the maxi
mum temperature of 
the product 

indicator Definition 

N R Not recommended 

Material is suitable 
for intermittent or 
Spillage service 

2 
High Temperature 
Service to 1 6 0 ° F 
(71 ° C) N I 

No information 
available 

Material wiil tolerate 
fumes only *3 

4 

Moderate Temperature 
Service to 140° F 
( 6 0 ° C) 

Warm Temperature 
Service to 1 0 0 ° F 
( 3 7 ° C) 

P V 
Performance varies 
with conditions. Cor 
suit Dudick for recor 
mendations or testir 

Example 

Each grid block in the Guide shows all the information which 
is available on the product for the use shown. Thus, a block 
which shows 12. indicates that the product is capable of pro
viding immersion service up to 160° F. Similarly, a block which 

Note: Temperature Limits chart is on page 12. 

shows FI indicates the material will tolerate temperatures 
the maximum capability shown in the Temperature Limits < 
(page 121. but that it is designed for exposure only to furrv 



D u d i c k 

Key Materia wif witnstano constant flow or immersion service 
Material a suitaote tor intermittent or SoiHage service 
-latenai wui tolerate tumes oruv 

icetaKjcnvoe 
iceuc Acw (0-10%) 
Acetic Acid (10-50%) 
Acetic Acid (50-100%) 
Acetic Annvoooe 
Acetone 
Acetyl Chlonae 
Acrvtjc Acid 
Acrytorarue 
Adioc Acta 
Alconox (Ethvii 
Alconol (Metnvti 
AIM Chlonae 
Akjm 
Aluminum Srormoe 
Aluminum Chloride 
Aluminum Phjoooe" 
Aluminum Hvdroxxje 
Aluminum Sulfate 
Ammonia lOrv* 
Ammonium Chkmoa 
Ammonium Fluoride' 
Ammonium Hvdroxioe 
Ammonium Nitrate 
Ammonium Permit ate 
Ammonium Sulfate 
Ammonium Sulfide 
Ammonium Sulfite 
Amv* Acetate 
Amvi Alconol 
Aniline 
Aniline rivdrocntooae 
Antimony Chlonoe 
Aaua rteoia 
Arserw: Add 
9anum Acetate 
Banum Chloroe 
3anum Hvrjroxiae 
3anvim Sulfide 
3enzaiaertvoe 
Senrene 
3enzene Sulfonic Acid 

8enzoic Acid 
3enrovi Chlonae 
3!ack Liauor 
9leacnib.5%>* 
3onc Acid 
Bromine. Wet Gas 
Sromine Waier tiSj) 
iutadiene 
3utanoi 
Butvl Acetate 
3utvl Carbrtoi 
9utv» Cellosoive 
3utvnc Acid 

Calcium tJisuitite 

Light Outv Linings/Coatings ooptngs Heavy Outv Linings 

3ercene Sulfonic Chloride 

Cadmium Plawvj (Cvanioel 



1 3ood to tne maximum Lemoefatufe ol the pfoouct 
2 -iron temoeraujra service to i6Q°F 171 °C) 
3 Macerate, iemocrature Service to 140"f (60"CI 
4 .Vann femoeraiute Semes to lOO'f (37 °C) 

-e'lormance vanes wvitfi conorLsora. 
OudicK lor recommerKjaoons or testing 

Vfl Not recommenoea 
,V/ \'o inlormation avauaoie 

linings; loopmgs 

/ / 
•' ! / 

/ 

/ / . / 

loopngsjunings Tiled Vessel Untngs Grouts 

PV 
13 

S* 

14 

S4 

S4 S4 S4 54 
S3 S3 '3 '4 
S4 NR 14 SI 
NR NR S1 SI 
54 NR SI S3 
SI S4 S4 S4 
S3 34 S4 S4 
PV NR I4 14 
NR NR NR NR 
14 S4 '4 :4 
n SI 11 11 
14 S4 :4 14 
iVr? NR S4 NR 

13 SI 13 13 
SI S4 11 11 
14 SI 11 11 
14 SI 11 11 
11 S1 I3 NR 

13- SI 13 13 
11 SI I3 S4 
11 SI 11 11 
n SI 11 NR 
n SI 13 NR 
n S1 11 n 
I4 SI 11 n 
n SI 11 n 
n SI 11 ii 
n S1 11 n 
S4 z\ PV ,v« 
SI S3 I4 '4 
NR NR NR 14 
13 S3 14 14 
13 SI n 11 
NR NR NR NR 
PV S1 n n 
S3 S4 I4 14 
13 SI 11 11 
11 SI I3 NR 
14 SI 11 11 
PV PV PV .Vf? 
14 54 S4 NR 

SI 14 11 il 
<Vfl S4 11 11 
13 SI n 11 
14 ,v« A/r? PV 

11 SI (3 NR 
NR NR NR NR 
13 SI 13 13 

NR ,VH F4 r4 
NR ;Vr? )4 14 
PV PV / V rV 
13 S4 14 13 
14 S4 /Vr? NR 
14 S4 14 :4 
S4 <Vff S4 S4 
NR NR 14 i3 
n SI 13 NR 

- C .4 1t M 

S4 



D u d i c k 

Key Materia win wiinstana constant iiow or immersion service 
Matenai o suuaote tor interminent or Sotllaoe service 
Material w« loierate lumes oniv 

Zaloum i_aioonaie 
ZalCJum Chlonoe 
Calcium nvtiroxiae* 
Calcium nvoocnionte 13%)' 
Calcium Nitrate 
Caoryiic Acid 
Carbon Disulfide 
Carbon Tetracnlonoe 
Castor Oil 
Chloracetic Acsd 
Chloral 
Chlorine Gioxiae 
Ihlonne Gas iQrv) 
Chlonoe Gas iWetl 
Chlorine Water tSaturatedl 
Chlorooenzene 
Chloroform 
Chioroonertoi 
ChJorosm Ionic Acid 
Chlorotoiuene 
Chromic Acid (10%) 
Chromic Aod (40%) 
Chromic Chlonoe 
Citric Acid 
Copper Plating iCyarwoel 
Coooer Ptatmo (Acidl 
Coooer Salts 
Corn Oil 
Com Starch 
Com Sugar 
Cottonseed Oil 

resoi 
uresvuc Acid 
Crude Oil 
Oeteroent Sulfonated 
Dextrose 
Qibutvt Phthalate 
Dichloro Acetic Acid 1.20%) 
Diesel f-uel 
Oiethvlamioe t)00%) 
Oimetnvi Formamioe 
Esters. Fatty Acios 
Ethvt Acetate 
Ethvt Alconot 
Ethvlamine 
E thylcnioroformate 
Ethvl Ether 
Ethylene Oichlonae 
Ethylene Glycol 
;thvtene Oxide 
Ethvl Sulfate 
Ferric Chlonae 
Feme Sulfate 
Ferrous Chionde 
ferrous Sulfate 
-luobonc Acid' 
'uonne bas 

- UOSIHCIC A C l d " 

jgftt Outv linings/Coatings 

$ / £ > / S > / S > / S > / S : ' 

opptngs 

/ 
/ • 

/ 

Heavy Outv Lminas 

/ / / 
/ / 

' ¥ i / i / ^ m / i / i / 

14 i4 4 .4 13 n SI S4 13 13 _ 3 13 
14 
14 

14 
•4 

!4 
NR 

14 
14 

14 
3 

11 
11 

SI 
S1 

SI 
S3 

11 
13 

11 
NR 

11 
13 

11 
13 

F4 F4 F4 F4 S4 F4 S4 S3 NR NR NR NR 
14 -4 iA 14 4 ; i SI SI II !1 n n 
NR 14 14 4 .4 NR NR NR 14 4 14 I4 
NR S4 S4 S4 S4 NR S4 "NR F4 F4 ' F4 F4 
F4 
14 

S4 
14 

S4 
14 

S4 
14 

S3 
14 

NR 

n 
S3 
S1 

S3 
"si 

14 
11 

14 
11 

14 
11 

14 
11 

NR F4 F4 P4 F4 FI NR S4 F3 F3 F3 F3 
NR NR S4 NR NR NR S4 NR NR S4 NR NR 
NR S4 S4 S4 S3 NR NR S3 4 I3 14 13 
NR F4 F3 F4 F3 NR NR S4 14 il 14 13 
NR NR P4 NR F4 NR NR S2 F4 F1 F4 F4 
NR S4 S3 S4 S3 S4 S4 S2 14 ll 14 14 
NR NR NR NR S4 NR S4 NR NR NR NR S4 
NR NR NR NR NR NR S4 NR NR NR NR NR 
NR 
NR 

NR 
NR 

NR 
NR 

NR 
NR 

NR 
' NR 

NR 
NR 

NR 
NR 

NR 
NR 

NR 
NR 

NR 

NR 
NR 
NR 

NR 
NR 

NR S4 NR S4 S4 NR NR S4 14 NR NR PV 
F4 S4 S3 S4 S4 S4 S4 S4 14 13 14 14 
NR S4 S3 S4 S4 S4 S4 S4 14 13 14 PV 
S4 14 14 14 14 SI SI SI n 11 11 11 
F4 
S3 
S4 

14 
S4 
S3 

14 
NR 
S3 

14 
S4 
S3 

14 
S3 
S3 

SI 
S1 
SI 

S4 
S2 
S2 

SI 
S4 
SI 

n 
14 
11 

ll 
NR 
11 

11 
14 
n 

n 
13 
11 

S3 14 14 14 14 SI S1 SI 11 11 n 11 
S3 14 14 14 14 n S3 S1 n 11 n n 
S1 14 NR 14 14 14 SI SI 11 NR n n 
SI 14 NR 14 14 4 SI SI n NR 11 n 
S3 1-4 14 14 14 n S3 SI 11 14 11 n 
NR NR NR \'R -=V NR NR NR NR \'R NR PV 
NR NR NR NR NR NR NR NR NR NR NR NR 
PV 14 14 14 '4 PV PV SI 11 11 11 11 
PV 14 PV 14 14 PV PV PV II PV 11 11 
S3 
14 

14 
14 

14 
14 

14 
14 

4 
14 

n 
11 

SI 
SI 

SI 
SI 

11 
13 

11 
13 

11 
13 

11 
13 

NR 

S4 
14 
!4 

14 
14 

14 
'4 

:4 
!4 

Fl 
S3 

NR 

SI 
S3 
SI 

14 
11 

4 
11 

'4 
n 

'4 
11 

NR NR NR NR PV NR NR NR NR NR NR PV 
NR NR NR NR PV NR NR NR 14 NR NR PV 
PV 
NR 

:4 
NR 

S4 
NR 

'4 
NR 

4 
NR 

=V 
FI 

PV 
S4 

PV 
S4 

13 
NR 

14 
NR 

13 
NR 

'3 
NR 

S4 
NR 
NR 

14 
NR 
NR 

!4 
NR 
NR 

4 
NR 
NR 

.4 
PV 
FV 

'4 
NR 
NR 

SI 
PV 
NR 

SI 
PV 
NR 

11 
NR 
PV 

11 
NR 
PV 

11 
NR 
NR 

11 
PV 
PV 

NR NR NR NR PV NR S4 S4 PV NR PV PV 
NR NR NR NR NR NR NR NR PV NR NR NR 
14 
NR 

14 
PV 

14 
PV 

14 
PV 

'4 
PV 

4 
PV 

SI 
PV 

SI 
SI 

!1 
PV 

ll 
PV 

11 
PV 

11 
PV 

PV PV PV PV PV PV S4 NR 14 F4 4 !4 
S4 !4 14 14 4 11 S1 NR 11 ' 1 11 .1 
S4 14 !4 14 :4 il SI SI 11 11 n 11 
S4 14 14 14 14 n SI SI n 11 n II 
S4 14 14 14 14 n S1 S1 11 11 11 11 
PV S4 S4 S4 S4 PV S4 S4 12 •2 PV 12 
NR NR NR NR NR NR PV PV NR NR PV PV 

• PV S4 S4 S4 S4 S4 ' S4 • 2 • rV • Z 

' Msv new ivntnetic taone. caroon IHIerj 0/ riP 201 looctwi. C;>twx s Oudc* 



1 3oco to me maximum temoefature of the Droouct 
2 -igti temoerature servica to 160°? (71 °C) 
3 'Moderate femoerature Service to 140°F (60°C1 
4 .Varrn femoerature Service to !00°F I37°C) 

PV Performance varies witn condiooris. Consu 
Oudcfc for recammsnostjons or testinq 

VP Not recommenced 
V/ ",'o nlormation avaoscts 

•3*" 

.,nings/ Tooamgz 

I 

ToopmqsjLuvnas Vied Vessel Urungs 

/ 

/ / / 
O / O / Q / O 

SI 13 • 3 i3 
11 11 11 
13 NR 13 
NR NR 14 
11 !1 11 
14 •4 4 
F4 F4 F4 
!4 14 4 
11 11 n 
F3 F3 F3 
NR S4 NR 
14 13 14 
14 11 14 
F4 F4 F4 
14 11 14 

NR NR NR 
NR NR NR 
NR NR NR 
NR NR NR 
14 NR NR 
14 13 14 
14 I3 14 
n n 11 
n n 11 
14 NR 14 
11 n n 
n n ii 
n n n 
n NR n 
n NR n 
n 4 n 
NR NR. NR 
NR NR NR 

11 n 11 
11 PV 11 
11 11 11 
13 13 13 
14 14 '4 
11 n n 
NR NR NR 
14 NR NR 

13 14 13 
PV NR NR 

11 11 :i 
NR NR NR 
PV PV PV 
PV NR PV 
PV NR NR 
n n 11 
PV PV PV 
14 F4 14 
n 11 11 
n n 11 
ii n 11 
n ii n 
n n n 
NR NR PV 
i2 '2 !2 

I4 
S4 
NR' 
NR 
NR 
PV 
13 
PV 
n 
ii 
13 
n 
n 
n 
n 
n 
n 
PV 
NR 

n 
n 
11 
13 
14 
n 
PV 
PV 
'3 
S4 
n 
w 
FV 
rV 
S4 
11 
PV 
14 | 

PV 
12 

S1 13 13 13 
SI 11 11 11 
SI 13 NR 13 
S4 NR NR NR 
Si ' 1 11 11 
NR 14 !4 4 
S4 F4 F4 F4 
S3 14 14 14 
S1 11 11 11 
NR F3 F3 F3 
S4 NR S4 NR 
NR 14 13 14 
NR 14 • 11 14 
NR F4 F1 F4 
S4 14 II 14 
S4 NR NR NR 
S4 NR NR NR 
A/r? NR NR NR 
A/» NR NR NR 
S4 14 NR NR 
S4 14 13 14 
S4 14 13 14 
SI 11 11 11 
SI 11 11 n 
S4 14 NR 14 
S2 11 11 ii 
SI 11 11 n 
S3 11 11 n 
SI 11 NR n 
S1 11 NR n 
S3 11 14 n 
NR NR NR NR 
NR NR NR NR 
PV 1 1 11 n 
PV 11 PV n 
SI 11 11 n 
SV 13 13 I3 
NR 14 14 4 
SI It n 11 
NR NR NR NR 
NR 14 NR NR 
PV !3 14 13 
S4 NR NR NR 
SI 11 11 11 
PV NR NR NR 

S4 PV PV NR 

S4 PV NR PV 
PV PV NR NR 
SI 11 11 n 
S4 PV py PV 
S4 14 F4 14 
SI 11 11 11 
SI n 11 n 
S1 n 11 ii 
SI n n n 
S4 12 12 PV 
PV NR NR PV 
S4 12 2 PV 

SI 
SI 
SI 
S4 
SI 
<Vff 
AW 
S1 
S3 
S4 
54 
A/J? 
AW 
NR 
NR 
NR 
S4 
NR 
NR 
S4 
S* 
AW 
S1 
S2 
ST 
S3 
SI 
S4 
SI 
SI 
S4 
NR 
NR 
PV 
PV 
SI 
SI 
S4 
SI 
NR 
NR 
PV 
S4 
SI 
NR 
NR 
S4 

SI 
PV 
PV 
SI 
SI 
SI 
SI 
S4 
AW 
S4 



D u d i c k 

Key Material wnl wnnstano constant How or immersion service 
Mjtenai is suitaoie ior intermittent or Soiiiaoe service 
Material win loierate lumes oniv 

\.:ght Duly Liningst-Coaungs ;oomgs 

f-ormaioenvoe 
Formic Aoo 
Fuel OH 1 & 2 
-urturai 
Furturvi Alconoi 
Gasotme 
Glucose 
Gluconic Actd 150%) 
GIvcot 
Glycol ic Aod 
Goid Piarma tCvanwel 
Graoo juice 
ureen ciauof 
Heotane 
Heotanoic Acxl 
H. 
Hydrazine (35%) 
Hydrau»c f kiid 
Hvonnoic Aod (20%) 
Hvdroororrwc Acid (20%) 
Hydrocarporq tAliohatcl 
Hvdrocarcona tAromaticI 
Hydroctiionc Aod (1-25%) 
Hvdrocntonc Aod (25-37%) 
rrydronuonc Acid 11-10%)' 
Hydrofluoric Acid (10-53%)' 
Hydronuosiiiac Aod * 
Hydrogen Bromioq 
Hydrogen Peroxide (30%l 
Hydrogen Sulfide 
Hypocniorous Acid 
iodine 
insecDooea 
isoonorone 
Isooroovi Acetate 
Isooroovt Alcoriot 
isooroovi Amine 
sooroovi Ether 

Jet ftrei 
Kaolin 
Kerosene 
Lasso Herwcioe 110%I 
Lactic Acid 11-20%) 
Lactic Acid (20%-Coni 
Laurie Acid 
Lead Acetate 
Linseeo Oil 
Magnesium Sulfate 
Maleic Acid 
Manganese Salts 
Mercury Salts 
Meihvt Alconoi 
Methyl Acetate 
Methylene Chloride 
Merhvl Chlonoe 
Methvt Etnvl Ketone 

Heavy Only Linings 

Methvi Isotxrtvi Ketone 

7 i / 

51 51 n n 
NR 54 '4 14 
51 SI n 13 
PV >=V VR PV 

SI S1 14 [4 
SI 51 11 11 
SI SI 11 n 
PV 54 S4 14 
S1 S1 11 11 
S4 54 13 13 
SI S4 14 NR 
SI S1 11 11 
51 S3 (1 NR 

SI S1 2 12 
PV 13 13 13 
S1 S1 12 12 
S4 S4 NR NR 
SI SI PV PV 
PV S4 14 14 
PV S4 14 13 
S1 S4 11 11 
S4 S4 PV PV 
S4 S4 11 13 
S4 S4 PV PV 
NR NR NR NR 
NR NR NR NR 
NR NR 12 12 
PV S4 PV PV 
NR S4 PV PV 
SI SI n i 1 
NR NR NR NR 
PV 54 14 4 
PV S3 PV PV 
S4 PV 14 4 
S4 NR PV NR 
SI 51 11 11 
PV NR PV >4 
S4 54 14 4 
SI SI 11 n 
11 11 PV NR 
SI SI 11 n 
PV 54 14 '4 
S4 SI 11 11 
NR 54 4 '3 
NR SI I 1 : 1 
SI 5 1 I 1 I 1 
S4 5 1 1 1 '1 
SI SI 1 1 . 1 
SI 54 i3 3 
SI 51 11 . 1 
SI 51 11 SI 
S4 SI !4 .4 
S3 54 PV NR 
NR NR NR NR 
NR NR NR NR 
PV VP PV VR 
54 54 PV NR VR 



' "jood ro tne maximum temoerarure 01 tne oroouct PV - ?rftxmance vanes witn conoDoos. Consul'. 
C -'rah. temoerarure service to I60°f 171 »C1 dudick for recommendations or testing 
3 Moderate feinueiature Service to 140"F <S0°C1 ':R '.'ot recommenoea 
4 .'.'arm femoeratiire S-ervtce to lOGT (37 °C! V/ \o mtormatron avauaole 



i ' u d i c k 

Key Materia wui wiinstano constant tlow or nvnersion servic* 
'.'atenai is suitaoie lor miermrrtent or SoiHaoe service 
Material wm (derate lumes oniv 

Mineral Oil 
Molasses 
Naonaiene 
Naonma 
N aontnemc Acid 
Nickel Chlonoe 
Nicke* Plawvq (6hohtt 
Nickel Salts 
Nitric Aod (5%) 
Nitnc Acid 110%) 
Nitric Add (20%l 
Nitric Acid (40%) 
Nitric Acid (60%l 
Nunc Acid (Conci 
Nitrobenzene 
Nitrous Acid 
Octaroc 
Oils (Amman 
03s (MineraO 
003 (Veoetaotel 
Oleic Acid 
Oxalic Acid (Sat c) 
Ozone 
Palmitic Acid 
Fentacnloretnaoe 
Perchloric Aod 
Percttorernvlene? 
Phenol (0%-KI%l 
Phenol 185%) 
Phosononc Acid (Conci 
Phosonorous Oxvctnonde 
Phosonorous frichtoooe 
-hthatic Aod 
Potassium Bichromate 
Potassium flromate 
Potassium Bromide 
Potassium Car Donate 
Potassium Chlorate 
Potassium Chionde 
Potassium Cyanide 
Potassium Hvdroxioe (10%)' 
Potassium Hvdroxioe iConcr 
Potassium Nitrate 
Potassium Permanoanate 
Potassium Peroxide 
Potassium Persulfate 
Potassium Sulfate 
Pulostocx Chlonnateo 
Propionic Acid 
Proovlene Glvcol 
Pyridine 
Salicylic Acio 
Seawater 
Silver Nitrate 
Sodium Acetate 
Sodium Sicaroonate 
Sodium Sisutfane 
Sodium Bisulfite 

i:ght Outv Linings/Caaungs • oopings •ieaw Outv Linings 

'Mav nc«4 *vmft#T(c tabrte. catooo tutr*rt nt HP-2C*< Vjceoal. Consult a OudiCH 



1 Good to tne maximum temoerature ot the oroauct 
2 -"ign temDerature service to 160°? (71 °C! 
3 Moderate Temoerature Service to 14-0 "F !(?0°C! 
4 .Varm Temoerature Service to lOO^ 'IT'O 

\R 
7/ 

?eHormance varies wim conditions. Consul 
DudicX tor recommenoaoons or testmo 
'•'ol recornmenoed 
'•'o tntormation avauaote 

linings/ Taooings 



i C K 

Key '.atenai wm wnnsiano constant iiow or immersion service 
"atenai is suitaoie lor intermittent or Soiiiaqe service 
'atenai win loieraie lumes oniv 

ons. Con; 
testrso 

-te (60%) 

:x>09 i\0%\' 
•xtae (60%)" 
• znionte i3ab)' 
;nionte 11 7%)' 
>ae 

.onate 

•Kate iHvool 

;r iPsoeri 
;e 

: i2%-20%) 
: |20%-50%I 

S0%-70%) 
70%-8O%) 
a0%-98%! 

'one Acid 
:ic Acia (20%) 
. iene 

ed & demmeranzeo 
•', iPaoen 

^,uni Duty Linmas/Coalirios -reavv uutv Lininos 

-id Suilatel 

~TZ~ ~~ IA 4 ;A • 1 SI S1 11 M n 1_ 
•<A PV PV PV 4 ,1 SI S4 13 PV 4 3 

~PV~ T ~ ~ ~ 4 4 SI SI 11 ' 1 1 n 
n . i i i :i i ^_ s i si n n :i i 
NR S4 S4 54 5 3 54 S4 54 !4 '4 ;4 3 

~S4~ ~~4~ 14 '4 3 5 4 SI 51 PV 1 PV 1 
S4 ~i4~ 14 14 >3 14 SI 51 n 11 II .1 
S4 14 14 14 i3 4 51 SI PV '4 14 '3 
S4 <Vfl A//? iVff 4 PV S4 54 iVB NR NR NR 
14 SI NR SI il 11 SI SI 14 NR 14 M 
S4 NR NR NR il 11 SI S4 NR NR NR 11 
F4 ,V/7 A/P 54 5 4 F1 S3 S1 W /V/? 14 :3 
NR NR NR PV 5 4 '.P 54 54 .Vff NR PV 54 
•4 4~ "~4~ 4 4 1 54 ,VP, PV NR PV 54 
S4 i4 14 14 4 1 S1 SI II 11 '1 • 1 
i4 i4 i4 i4 4 n s i s i n n n ii 
14 P V P V PV '4 11 S1 SI 14 PV 14 14 

i4 i4 i4 i4 !4 n s i s i n n n n 
14 14 i4 i4 14 n s i 51 n n n n 
I4 14 14 14 13 s i s i s i n n n n 
py 14 i4 14 13 n PV s i n n n n 
S4 P V P V P V 14 PV S4 51 12 '2 12 12 
14 P V P V P V 14 PV S3 S3 14 14 14 14 
n n n n n n s i s i n n n n 
i4 4 FV i4 - i4 n s i s i n P V n n 
FI 54 S4 S4 54 n SI SI F4 11 11 n 
F4 PV PV PV PV SI SI SI 14 14 14 14 
S4 S2 S2 S2 S2 S2 S3 SI II 11 11 H 
F4 S2 52 52 S2 F1 S4 SI 13 13 13 i2 
F4 C 3 F3 F3 F2 F4 NR NR 14 14 14 2 
NR PV PV PV -4 NR NR NR PV PV PV

 :4 
NR ~~PV~ .PV PV F 4 NR NR NR NR NR NR \H 
S4 '4 14 :4 14 54 SI S1 11 • 1 11 1_ 
14 4 '4 :4 4 1 P V 51 11 11 11 1 
PV 14 14 14 4 =V PV 54 11 11 11 1 
14 14 14 14 3 SI SI S1 11 11 11 .1 
PV NR NR NR F4 NR S4 NR PV PV PV PV 
.VR VR NR NR NR NR NR NR NR NR NR \R 
F4 14 14 14 13 54 SI SI 11 II '1 n 
NR NR NR NR -4 NR PV NR 14 P V '4 PV 
53 14 14 14 '3 54 " Si SI II 11 11 il 
NR -4 F4 C4 A C 4 NR 51 14 '4 4 4 
NR NR NR NR

 c4 NR PV NR PV NR PV PV 
14 4 NR 14 A '4 S1 54 13 NR 13 3 
54 PV PV PV -4 NR SI Vff P V PV PV PV 
PV 4_ i4 !4 :4 PV SI 51 11 11 1 .1 
14 4 14 14 ' 4 .4 S1 51 II 11 1 1 
P4 : 1 11 '1 . 1 14 SI 5 1 II I 1 1 1 
14 4 14 14 4 14 S1 SI 11 11 11 ll 
'4 4 PV '4 3

 ;4 SI 51 i1 PV 1 
NR VR NR NR NR NR PV NR 14 PV 4 4 
•4 4 14 4 3 4 S1 51 11 1 • 1 1 
S3 -4 '4 -4 .3 si s i s i n 'i 1 1 

Grouts 

'Mav neea svntnotN: laoric caroon litters a* nP 20t taocoat. Consult a Oua<K 
C orrosion-Proot. inc. lecnnicai reoresentauv4 lor mote comoisi* niormalwn or 



Temperature Limits 

K S u b s t r • v . - . v . ' r - I 

Series iChemicat property) F° c° F° C" 

[Protectir-Coat:/ .* 1 Metat Concrete/Steel Metat Concrete/Steel 

300 (Adduct Cured Epoxv) '00 } ~*' 
J / 

100 37' 

600 tSisonenot Polyester) 130 54 130 54 

700 (Halooenated Polyester) '30 54 '•30 54 

800 IVinvt Estert 130 54 130 54 

900 (Hicn Molecular Wetoto Vinyl ester) !30 54 '.30 54 

Steel: Constant Flow: Steel Orv or intemwt-
tent Soiils: 200°F (93°C) to 350°f (96"CI 

Concrete: Constant Flow 

1000 ICo al rar) !30 130 

'"•jjf.Kii'tia.Viiir.ii Ciretea 

300 I Adduct Cured Eooxyi 

300 (Vinyl Ester) 

Metat 

Not Recommengea 
Not Recommenoea 

Concrete 

300 
250 

l 50J 

120 

1 Intermittent Soiiis. otnerwae maximum 
temperature is I50°F 

?Flake&-

600 (Bisohena Porvesten 
700 (Halooenated Porvestert 
300 (Vinyl gster) 
9O0 IHion Molecular Weioht Vmvi £sterl 

Metai' Concrata 

180 33 160 71 

180 S3 160 71' 

180 83 160 71 

180 33 160 71 

' Metal: Immersion: Orv Metat 250°F (121 °C! 

LClpUjrvilciao.-: WBM Mated* Concrata 

300 (Adduct Cured Eooxy) 150 55 250 121 

600 IBisohenoi Polyester) 160 71 1 40 60 

700 (Hatoqenated Polyester! ISO 71 140 SO 

800 (Vinyl esten 160 71 140 60 

5 Steei: Constant flow 

Pratecto-Line 

100 t A mine Cured Epoxy) 180 32 160 7 1 

300 1 Adduct Cured Epoxy) 160 71 '60 7 1 

600 IBisoherKH Pbrvesteri 150 71 160 71 

700 (Halooenated Polyester) 160 71 160 7 1 

800 (Vinyl Ester) 160 71 160 71 

900 IHion Molecular Wemht Vrnvt Ester) 160 71 160 71 

' Steel: Constant Flow ana Immersion 

Concrete: Constant Flow 

300 (Adduct Cured Eooxy) 

300 (Vmvi Esten 

MataJ' 

160 71 

180 33 

Tile/Concnte* 

160 

180 

71 
600 (B/soneno) Polyester) '80 83 180 83 
700 (Haioaenated Polyester) 180 83 180 83 

83 

' Steei Trie: Constant Flow ana Immersion 

100 (Amine Cured Eooxyi 
600 (Bisonenoi Polyester)' 
700 (Halooenated Polyester)' 

Metal 

Not Aoolicaole 
Not Aoolicaole 
Not, Aoolicaole 

Concrete 

•60 
160 
•60 711 

Grout 600'700 oours not to exceea 
2 mcnes in aeotn 

Note: For more miormation on Grouts 600 ana 700, oiease consult wun a OudicX 
lecnnicai representative. 



'roauciz 

here is a Oudick. Corrosion-Proof oroauct 
•j protect virtually any area of a olani ana 

inv piece 01 orcauction. storage or nan-
:!ing eauipment trom tne corrosive er
ects ot moisture ana chemical attacx. 

Seven stanaara oroauct lines are available 
and eacn offers a range 01 orooucts de
veloped to meet tne special reauirements 
encountered in most manufacturing or 
processing environments. However, any 
product in any system can oe modified to 
tailor the Dnysicai. mecnanical. environ
mental or aDOiicauon properties to the 
uniaue neeas of a soecific application. 

A series ot catalogs is available descnt 
the specific properties of each product 
each ot these systems. Of course, our 
factory personnel are available to worx 
with vour architect, or plant managem 
engineenng. and maintenance personn 
:o recommend a standard or custom fc 
mutated Oudick Corrosion-Proof produ< 
that meets your exact performance an 
durability requirements. 

Pmtecto-Cojit, a series of high-buiid. 
giass-ftake filled coatings for fast eco
nomical application by brush, roller or 
spray Corrosion protection can range 
from mild atmosohenc exposures to im
mersion, depending on the resin oase and 
;he finished OFT. 

2. Protacto-Creta. an urtreinforcad 
monolithic floor topping of amine addu 
cured epoxy. It is several times stronge 
than concrete and resistant to dilute 
chemical spills. 

Ptotecto-flaka. a series ol heavily glass-
flake filled, trowel applied tank linings es
pecially suitable lor continuous immersion 
in high concentrations at high tempera-
lure. Two fire mtardant grades are avail-
able as standard products in this system, 
as weU as offering FDA approval for food 
contact. 

Protecto-Glass systems use the origins 
glass mat reinforcement principal to 
achieve good corrosion nsismncm to a 
broad range of chemical elements inch
ing oxidizing agents and hot alka&s. 

5. Protecto-Una. a ceintorcea monolithic ves
sel lining or floor topping system offering 
FDA approval. A variety oi resins, rein
forcing fabrics and curing agents provide 
chemical resistance ranging from mild 
amoient exposures to hot spills of strong 
acids. 

Protecto-Seal. a series of reinforced til. 
chest relming products developed espe 
ctally for the needs of the pulp and pa. 
industry- A choice of epoxy. polyester « 
vinyl ester resin formulations provides 
chemical protection from pH 1-74.. 

Grouts proviae the superior corrosion p 
tection ana high compressive strength 
permanently anchor heavy equipment. 



APPENDIX D-10, DATA SHEET #2 

T E C H N I C A L S P E C I F I C A T I O N FOR COATING SYSTEMS 
M A N U F A C T U R E R ' S RECOMMENDATION AND C H E M I C A L C O M P A T I B I L I T Y CHART 

) 



D u d i c k 

Dudrck. Inc. 
Corrosion-Proof Products 
1818 South Wason Oriva 
P.O. Box 2550 
StreBtBboro, Ohio <4d241 

2 1 6 - 6 6 2 - 1 9 7 0 

F A X 2 1 6 - 5 6 2 - 7 6 3 8 

November 27, 199 1 

C l e a n Harbors 
722 E a s t L i n c o l n Parkway 
E x t o n , PA 19341 

A t t n : Mr. Bhupendra P a t e l 

S u b j : Concre te F l o o r Topping P r o j e c t a t 
C h i c a g o , I l l i n o i s F a c i l i t y 

Dear Mr. P a t e l : 

Per our recen t c o n v e r s a t i o n , Dudick I n c . i s p l e a s e d to c o n f i r m our 
recommendation to l i n e t h i s c o n c r e t e f l o o r a r e a s u b j e c t to heavy 
f o r k l i f t t r a f f i c and s p l a s h and s p i l l a g e o f methylene c h l o r i d e , 
methyl c h l o r i d e , c h l o r o f o r m , c h l o r o p h e n o l as w e l l as a l l of the 
chemica l s recommended i n our a p p l i c a b l e c h e m i c a l r e s i s t a n c e g u i d e 
at ambient t emperatures . 

I t i s our u n d e r s t a n d i n g that the s u b j e c t area w i l l be c l e a n e d 
w i t h i n 24 hours a f t e r the s p i l l a g e o f the above c h e m i c a l s . 

P r o d u c t Recommendation: P r o t e c t o - C r e t e 900 

P r o t e c t o - C r e t e 900 i s an u n r e i n f o r c e d , m o n o l i t h i c f l o o r t o p p i n g 
system. T h i s system i s a heavy aggregate f i l l e d novolac epoxy 
based v i n y l e s t e r tha t i s t rowe l a p p l i e d a t 1/4" on f l o o r s and 1/8" 
t h i c k on w a l l s to ach i eve a s t r o n g l y bonded t o p p i n g w i t h e x c e l l e n t 
p h y s i c a l and mechanica l s t r e n g t h and c h e m i c a l r e s i s t a n c e . An 
o p t i o n a l s e a l e r coat may be a p p l i e d f o r g r e a t e r c h e m i c a l 
r e s i s t a n c e . 

E n c l o s e d p l e a s e f i n d a t e c h n i c a l d a t a b u l l e t i n d e t a i l i n g our 
P r o t e c t o - C r e t e 900 system. 

Should you have any q u e s t i o n s , p l e a s e c o n t a c t our m a n u f a c t u r e r ' s 
r e p r e s e n t a t i v e l i s t e d below or t h i s o f f i c e d i r e c t l y . 

C o r d i a l l y y o u r s , 

Jay K a p a s i 
D i s t r i c t Sa l e s Manager 

J K : s e a 

cc: Tony Oswald 
Steve C a r r i e r 



Dudick Incorporated 
Corrosion-Proof Products 
1318 South Wason Drive 
Streetsboro, Ohio 4 4 2 4 1 

2 1 8 - 5 6 2 - 1 9 7 0 

F A X No. 2 1 6 - 5 6 2 - 7 6 3 8 

P r o t e c t o - C r e t e 8 0 0 / 9 0 0 

TROWEL-APPLIED, UNREINFORCED 
HIGH-DENSITY VINYL ESTER FLOOR 
TOPPING 1/4" (6.3 mm) 

Protecto-Crete 800 is a high-performance 
•vinyl ester floor topping designed for heavy 
truck traffic and abrasion resistance com
bined with excellent resistance to a variety 
of acids and caustics. 

Protecto-Crete 900. in addition, will resist 
many of the organic solvents. 

RECOMMENDED APPLICATIONS SPECIFICATIONS 

Food Processing Floors 
Plating Room Floors 
Pickling Room Floors 
Truck Loading Platforms 
Chemical Storage 

Dike Areas 
Aisleways 
Chemical 

Laboratories 

Topping shall be a 1 /4" thick unreinfarced 
Bisphenol-A/Novolac vinyl ester material as manu
factured by Dudick Inc. applied over primed con
crete using a plasterer's trowel or screed. Applica
tion and Installation shall be according to the 
mamifacturef s recommendations. 

CHEMICAL RESISTANCE 

Organic Acids Oils 
Inorganic Acids Salts 
Alkali Solutions 
Solvents (900 only) 

A complete listing of substances and con
centrations tested is available on request. 

PHYSICAL PROPERTIES 

Compressive Strength 11,000 PSI 
ASTM C579 

Tensile Strength 1.800 PSI 
ASTM D638 

Density 140 lbs./ft.3 

Flexural Strength 3,600 PSI 
ASTM C580 

Thermal Shock 
Resistance 40°F-160°F 

THE P R O T E C T O - C R E T E 800/900 
SYSTEM 

The Protecto-Crete 800/900 System uses a 
primer and a heavily aggregate-filled vinyl ester 
topcoat to achieve a strongly bonded monolithic 
topping with excellent physical and mechanical 
strength and chemical resistance. 

Primer: The blasted or etched concrete surface 
must be primed to provide the "wetting out" 
required for good bonding. Priming is achieved 
with Primer 27 and Protecto-Crete 800/900 
should be applied while the primer is still 
tacky. 

Topoat: The aggregate-filled. Protecto-Crete 
800/900 topcoat develops a cured strength two 
to three times that of the concrete base to 
which it is applied to provide exceptional 
durability and prolong the life of the substrate 
from corrosion and mechanical abuse. 



Pour the Protecto-Crete mix into a wheel
barrow and transport to each workman's 
area. Dump directly onto the primed 
concrete. 

The mix should be spread with a plasterer's 
trowel or with (3-4 ft.) wood screeds. Final 
finish with a trowel. 

To terminate work, square cut the topping 
and start with the next work period butting 
to this edge. Permanent terminating lines 
should be made into saw cuts in the con
crete. 

Allow Protecto-Crete to cure overnight 
before subjecting the area to foot traffic. 

Allow to cure 1-2 days at 70°F before 
permitting truck traffic. 

Pot Life and Cure Cycles: 

Protecto-Crete 800/900 

Temperature Pot Life Cure Time 

50° F 50-60 Min. 72 Hrs. 

75°F 30-40 Min. 48 Hrs. 

90°F 20-30 Min. 24 Hrs. 

Do not attempt to store mixed material. 
Residual material should be properly 
disposed of at the end of each work period. 

Recommended application temperatures 
should be between 50°F and 110°F sub
strate temperature. 

Application of Protecto-Crete 800/900 In 
direct sunlight may lead to blistering, 
pinholes, or wrinkling in the floor topping 
due to outgassing of air ln the concrete and 
high substrate temperatures. 

CLEANING 
Clean tools and equipment with S-10 
Cleaning Solvent. 

SHIPPING 

The S-10 Cleaning Solvent is a red label item 
with a flash point of 52°F (PMCC). The Hard
ener is classified as Organic Peroxide and 
carries a yellow warning label. Protecto-Crete 
liquids are red label items and classified flam
mable. 

S T O R A G E 

Warning: All Dudick products classified by 
DOT labels as either white, yellow or red labels, 
must not mixed or stored together as an explo
sive reaction may occur. 

Protecto-Crete Liquid and Hardener are flam
mable and an oxidizer, respectively, and should 
be stored in a cool, dry place, away from open 
flame, sparks and other hazards. Protecto-
Crete 800/900 Ingredients are stable for 3 
months when properly stored under 75°F. 
Excessive heat may cause premature gelling 
and reduce available working time (pot life). 

S A F E T Y 

M.S.D.S. - Sheets must always be read before 
using products. Protecto-Crete systems are 
intended for application by experienced, profes
sional personnel. Dudick Inc. can supply 
Protecto-Crete Systems supervision to help 
determme that the surface has been properly 
prepared, the ingredients correctly mixed, and 
the materials properly and safely applied. 

If Protecto-Crete materials are to be applied by 
your own personnel or by a third-party con
tractor, please be sure that they are aware of 
the following safety precautions: 

• Exposure to vinyl ester resins and hardeners 
may cause severe dermatitis reactions in some 
people. Cleanliness of the skin and clothing is 
critical and must be of paramount concern. 

• Safety glasses, gloves, and suitable protective 
clothing must be worn at all times. 

P r o t e c t o - C r e t e 8 0 0 / 9 0 0 . a M l « l m m p o m e e 

Trowei-Applied, Unreinforced High-Density | . Corrosion-Proof Products 
Vinyl Ester Floor Topping 1/4" (6.3 mm) 





How ro Use the Corrosion Guide Special Note 

The corrosion resistant properties oe-
;criDea in tnis Guide have oeen aeter-
•mnea either D V anaivsis (the tvpicai aDility 
of a resin to resist attack bv a specific 
;nemicai suostancei. bv testing, or ov ac
tual field performance experience Thus, 
•he ratings snown are useful in helping a 
ootential user make a preliminary evalua
tion tor further investigation. 

Since most installations involving nostile 
cnemicai environments also involve dy
namic processes which can vary widelv 
from inaustrv to industry and plant to 
plant, it is always necessary to consult the 
Dudick Corrosion-Proof factory for guid-
ance before making a final selection. 

This is especially critical when a chemical 
is not listea or wnere a comomation of 
onemicais are present. Thorougn testing in 
the Dudick laboratory using the actual 
cnemicais unaer simulated processing or 
storage conaitions is tne oniv way to as
sure satisfactory in-use perrormance 

To simplify the information presentation, 
this Guide proviaes temoerature limit data 
page 12] ana Chemical performance 

characteristics in separate charts. If an an
ticipated condition is not covered, please 
consult a Oudick Corrosion-Proof repre
sentative or tne factory for aoaitionai in
formation or to arrange an appropriate 
performance test. 

All technical data ana recommendations 
presented here are believed to be reliable 
at tne time of puplication. Because field 
conaitions can vary significantly, all data 
snould be considered only as suggestions 
of possible aooncations. Dudick Corrosion -
Proof, Inc. assumes no responsibility for 
results obtained or damages incurred from 
any use wnetner or not the use resulted 
'rom the recommendations in this Guida 
Any recommendations or technical advice 
rendered is not to be taken as a license to 
operate under or intended to suggest the 
infringement of any existing patent. Liabil
ity, if any, is limited to replacement of 
products. 

Temperature/Chemical Resistance Key 

naicator definition 

Mater ia l w i i l w i t h 
s tand c o n s t a n t f l o w 
or i m m e r s i o n se rv ice 

indicator definition 

1 
G o o d to the m a x i 
m u m temperature of 
the p roduc t 

Indicator definition 

N R Not r e c o m m e n d e d 

Mate r ia l is su i tab le 
for in te rmi t ten t or 
Sp i l l age s e r v i c e 

worn 

High Temperature 
Se rv i ce to 1 6 0 ° F 
(71 ° C) N I 

No in fo rmat ion 
avai lable 

Mate r ia l w i i i to lerate 
f u m e s o n l y ^3 

4 

Modera te Temperature 
Se rv i ce to 1 4 0 ° F 
( 6 0 ° C) 

W a r m Temperature 
Se rv i ce to 1 0 0 ° F 
( 3 7 ° C) 

P V 
Per fo rmance var ies 
w i th cond i t i ons . C o n -
suit D u d i c k f o r r e c o m 
menda t i ons or test ing 

Example 

Each grid block in the Guide shows ail the information which 
is available on the product for the use shown. Thus, a block 
which shows \2. indicates that the product is capable of pro
viding immersion service up to 160° F, Similarly, a block wnich 

Note: Temoerature Limits chart is on page 12. 

shows F1 indicates the material wiii tolerate temperatures to 
the maximum capability shown, in the Temperature Limits char 
ipage 12), but that it is designed for exposure only to fumes. 



l u d i c k 

Kev Material will witnstana constant flow or immersion service 
'.'.atenai is suitaDie tor intermittent or Sonlaqe service 
Material win tolerate tumes oniv 

ight Outv Lminas/Coatinos 

&/£>/£>/£>/£>/<§ 

Heavy Outv Linings 

/ / 
/ 

/ I 
7 / 

/ 

<? / o / o / o 

c ? A ° / c ? / c ? / 

Acetaiaenvae NR PV PV SV F4 
Acetic Acid 10-10% 1 F4 14 i4 ;4 4 
Acetic Acid 110-50%) NR SI F3 3-1 5 1 
Acetic Acid 150-100%) VR S3 PV 53 S3 
Acetic Annvonae NR S4 S4 34 34 
Acetone NR NR NR P4 NR 
Acetyl Chlonoe F4 PV PV PV PV 
Acrylic Acid F4 FV PV PV PV 
Acrylonitrile NR NR NR NR NR 
Adioic Acid 14 <4 14 •4 S4 
Alconoi lEtnvli S4 4 i4 :4 4 
Alconoi iMethvii •VR ~V PV -V = 4-
AIM Chlonae NR NR NR VR NR 
Alum I4 :4 4 •A '4 
Aluminum Bromiae F4 I4 14 14 i4 
Aluminum Chloride !4 ;4 14 14 14 
Aluminum Fluoride' S4 SI S1 SI 31 
Aluminum Hvdroxioe S4 F4 NR F4 S4 
Aluminum Sulfate S4 14 14 !4 14 
Ammonia lOrvl S4 F1 NR FI FI 
Ammonium Chloride S4 14 14 14 14 
Ammonium Fluoride' S4 14 14 14 14 
Ammonium Hydroxide 14 F4 NR F4 S4 
Ammonium Nitrate 14 14 14 14 14 
Ammonium Persultate 14 14 14 14 14 
Ammonium Sulfate 14 14 14 14 14 
Ammonium Sulfide 14 14 14 14 14 
Ammonium Sulfite 14 14 14 14 :4 
Amvl Acetate NR S4 NR S4 S4 
Amvi Alcohol F4 S1 S3 SI SI 
Aniline VR S4 S4 34 54 
Aniline f-ivdrocnioriae r"4 34 S4 54 S4 
Antimony Chloride S4 i4 14 :4 14 
Aaua Fteaia NR F4 F4 F4 F4 
Arsenic Acid F4 !4 14 14 14 
Barium Acetate S4 34 S4 34 S4 
Barium Chloride 14 I4 '4 ;4 ;4 
3anum Hvdroxioe !4 S3 NR S3 S2 
Barium Sulfide 14 14 14 14 14 
Benzaidehvde PV NR NR NR NR 
Benzene NR PV PV PV NR 
Benzene Sulfonic Acid F4 4 !4 !4 14 
3enzene Sulfonic Chloride F4 14 14 14 14 
Benzoic Acio S4 14 14 14 '4 
Benzoyl Chlonoe NR NR PV NR PV 
Black Liauor S4 S1 NR 31 SI 
Bleacni5.5%) * F4 PV PV PV 11 
Boric Acid 14 i4 4 • 4 !4 
Bromine. Wet Gas NR NR NR NR NR 
Bromine Water iŜ -b) NR S4 34 S4 S4 
Butadiene PV PV PV cy PV 
3utanoi NR S4 S4 S4 S4 
Butyl Acetate NR NR NR NR F4 
3utvl Carbitoi PV PV PV PV F4 
3utvi Ceilosoive VR PV NR NR 34 
Butyric Acid VR F4 F4 -A F3 
Cadmium Platina tCvanidei S4 S1 NR SI SI 
Calcium Sisuifite S4 14 !4 14. 13 

NR 
S1 

S4 
PV 
n 
FT 
n 
NR 

n 
n 
n 
n 
FI 
NR 
NR 
NR 
F4 
11 
NR 
S4 
F4 
11 
: 1 
11 
NR 
NR 
F4 
F4 
F4 
NR 
11 
FT 
II 
NR 
S4 
NR 
NR 
NR 
PV 
NR 
NR 
SI 
F1 

S4 
SI 
54 
NR 
S4 
S4 
S4 
NR 
NR 
34 
SI 
S4 
VR 
SI 
S4 
S3 
SI 
SI 
SI 

s i 
SI 
SI 
SI 
SI 
S1 
s i 
SI 
SI 
NR 
S3 
NR 
S3 
SI 
NR 
SI 
S4 
SI 
SI 
SI 
PV 
S4 
S4 
S4 
S1 
NR 
SI 
NR 
SI 
NR 
NR 
S4 
S4 
S4 
S4 
NR 
NR 
S1 
S3 

NR 
SI 
S3 

Ll 
51 
3 1 
SI 
SI 
SI 
SI 
S4 
SI 
SI 
S2 
SI 
SI 
SI 

31 
VR 
31 
LL 
SI 
34 
SI 
PV 
S4 
SI 
31 
SI 
NR 
S3 
S4 
SI 
NR 
S4 
54 
S1 
NR 
PV 
NR 
NR 
S3 
SI 

NR NR NR 

13 13 13 
F3 14 14 
PV PV S4 
S4 S4 S4 
NR NR NR 
PV PV PV 
'4 14 14 
NR A//? PV 

4 14 14 
M 11 11 
4 I4 14 

VR" PV S4 
;3 13 12 
11 11 n 
11 11 n 
14 14 I4 
NR 13 I3 
13 13 12 
NR 13 13 
11 11 11 
!3 13 13 
NR 12 12 
11 11 11 
11 11 11 
11 11 n 
11 11 n 
.1 11 n 
NR F4 F4 
:4 14 14 
:4 14 14 
~ 14 I4 
i1 11 11 
VR NR NR 
I3 13 PV 

4 14 14 
11 11 11 
NR 14* I3» 
11 11 11 
NR NR PV 
NR NR S4 
.1 11 11 

" i l 11 11 
11 11 11 
PV NR PV 
VR 11 11 
NR NR 11 

2 12 12 
= 4 F4 F4 
14 14 14 
PV PV PV 

!3 13 13 
NR NR PV 

:4 14 14 
VR iVff S4 
3- 13 13 

VR 13 13 
1 11 11 

•Mai* noon c,inrh«nr> tahnr. rarhnn hi!*»r« nr riP-701 tnncoat. Consult a Oudick 





O u d i c k 

Kev Material win witnstana constant tiow or immersion service 
Material is suuaDie for intermittent or Soiiiage service' 
Mntenat wm tolerate fumes oniv 

agnt Outv Lminos/Coatinqs oooings -ieavv Duly Lmmas 

Calcium larocnate 
Calcium Chlonae 
Calcium Mvdroxide' 

Calcium Nitrate 
Cacrviic Acid 
Carbon Disulfide 
Carbon Tetrachloride 
Castor Oil 
Chloracetic Acid 
Chloral 
Chlorine Dioxide 
Chlorine Gas lOrvl 
Chldnne Gas iWetl 

Chlorooenzene 
Chloroform 
Chloroonenol 
Chlorosuifonic Acid 
Chlorotoluene 
Chromic Acid (10%) 
'.hromic Acid 140%) 
ihromtc Chloride 

Citric Acid 
Copper Plating iCyaniael 
Copper Plating lAcidi 
Copper Salts 
Corn Oil 
Corn Starch 
Corn Suaar 
Cottonseed Oil 

Lresvlic AciO 
Crude Oil 
Deteraent Sulfonated 
Dextrose 
Oibutvl Phthalate 

Diesel Fuel 
Diethvlamine (100%) 
Dimetnvi Formamioe 
Esters, Fattv Acids 
Ethvl Acetate 
Ethvl Alconoi 
F. thylamine 
Ethvlchloroformate 
Ethvl Fther 
Ethylene Oichloride 
Ethylene Glycol 
Ethylene Oxide 
Ethvl Sulfate 
i-ernc Chloride 
cernc Sulfate 
-errous Chloride 
Ferrous Sulfate 
Fluobonc Acid" 
Fluorine Gas* 
nuosiiicic Acid' 

Calcium Hypochlorite i5%!" 

Chlorine Water iSaturateoi 

Dichldro Acetic Acid 120%) 

$ / $ / e / e / s / i 
f*i / <o / <sr/ eg / a?/ £>, 

14 

PV 

S4 PV 

SI 
S1 
SI 
S4 
SI 
NR 
S4 
S3 
SI 
NR 
S4 
NR 
NR 
NR 

S4 
S4 
S4 
NR 
NR 
NR 
S4 
S4 
SI 
S4 
S2 
S2 
SI 
S3 
SI 
SI 
S3 
Vff 
NR. 
PV 
PV 

SI 
SI 
NR 
SI 
NR 
NR 
PV 
S4 
SI 
PV 
NR 
S4 
NR 
SI 
PV 
S4 
SI 
SI 
SI 
SI 
S4 
PV 
S4 

S4 
SI 
S3 
S3 
S1 
NR 

NR 
S3 
SI 
S4 
NR 
S3 
S4 
S2 

NR 
SI 
PV 
SI 
SI 

i / ^ / i / i / 

' VUv neea synthetic fabric, caroon tillers or HP 20V loocoat. Consult a Oudick 
Corrosion-Proo*. inc. lecnnicai reofesentative for more comoiete tntormation on 



~:oaa to the maximum temoerature ot the oroauct 
îah temoerature service to 160aF '7' "C! 

'.'oderare lemoerature Service to iJ-CF <60°C; 
.'.'arm Temoerature Service to I00°F '37°C! 

DV Performance varies witn conaitions. Consult 
Dudick for recommenaations or testina 

'.R '.ot recommended 
'.'/ 'Jo information avanaoie 



Key 

I p u d i c k 

'.latenai wnl witnstana constant How or immersion service 
'.'atenai is suitaoie tor intermittent or Somaae service 
'.latenai wm loieraie rumes oniv 

_.anr Outv Lininas/Coatinas 'aooinus -'eavv Outv Linings 

cyV' • • •. 

^ / Co / ' \ / QD / 0 5 / rir1 / '' ^ / oo / <b / 'N / Qo / 05 / 

Formaioenvae F4 !4 4 4 4 F4 SI 31 11 1 !1 H 
Formic Acid NR S4 S4 54 54 PV NR S4 14 4 • 14 14 
Fuel Oil 1 & 2 S4 14 '4 •4 :4 NR SI SI 11 • 3 .1 11 
Furturai NR S4 34 5 4 54 SV PV PV NR PV PV PV 

Funurvi Alconoi PV S4 34 54 3 4 34 S1 31 !4 4 '4 :4 
Gasoline 14 4 '4 •4 ,4 • 4 SI 31 H . 1 i 1 11 
Glucose 14 14 14 :4 4 il SI SI 11 •1 n n 
Gluconic Acid 150%) . PV F4 34 F4 54 PV PV S4 54 4 34 4 
Glvcol 14 l4 '4 14 14 14 SI SI 11 T i ~ ii n 
Givcolic Acid NR S4 S4 34 34 FI S4 S4 13 :3 13 13 
Gold Platina iCvaniael S4 SI NR 31 SI SI SI 34 14 VR :4 !3 
Graoe juice :3 3 3 3 3 1 S1 31 •'1 : 1 I 1 II 
Green uouor S4 4 \-R 4 3 11 SI 53 ' 1 VR : 1 :1 
Heotane S4 5 1 3 1 5 1 51 • 4 31 SI '2 1 -2 12 
Heotanoic Acid PV S4 S4 34 54 FI PV 13 i3 '3 13 13 
Hexane F4 SI 31 SI 31 14 S1 51 12 '2 12 12 
Hydrazine (35%) PV NR NR NR NR NR S4 S4 NR NR NR NR 
Hydraulic Fluid PV PV PV PV 13 PV SI SI PV .PV PV 11 
Hydnndic Acid 120%) F4 S4 S4 34 S4 S1 PV S4 14 14 14 14 
Hvdrobromic Acid (20%) F4 S4 S4 S4 S4 31 PV S4 14 13 14 14 
Hydrocarbons (Aliohatic) PV 14 14 14 14 n SI S4 11 11 11 11 
ivdrocarbons (Aromatic) PV PV PV PV F4 NR S4 S4 PV PV PV 11 

Hydrochloric Acid (1-25%) F4 S3 S3 S3 53 F1 S4 S4 II 13 11 11 
Hydrocnlonc Acid (25-37%) NR F3 F3 F3 F3 FI S4 S4 PV PV PV 12 
Hydrofluoric Acid (1-10%)' NR F3 NR NR F3 NR NR NR NR NR NR NR 
Hydrofluoric Acid (10-53%)* NR F4 NR NR F4 NR NR NR NR NR NR NR 
Hydrofluosilicic Acid* F4 F3 NR NR F3 PV NR NR 12 \2 PV NR 
Hydroaen Bromide PV PV PV PV F1 PV PV S4 PV PV PV 4 
Hydroaen Peroxide 130%) NR PV PV PV F4 PV NR S4 PV PV PV !4 
Hydroaen Sulfide S4 14 4 !4 . i3 i 1 SI 51 11 • 1 11 n 
Hvoocnlorous Acid NR NR NR NR c3 NR VR NR VR VR NR NR 
iodine NR F4 F4 F4 »3 1 PV 54 4 4 4 3 
insecticides p^y PV PV PV F4 PV PV S3 OS/ PV '3 
IsoDnorone PV PV PV PV PV PV S4 PV :4 4 14 14 
IsooroDVl Acetate NR NR NR NR NR PV S4 NR PV NR PV S4 
Isoorooyi Alcohol S4 PV PV PV S4 PV SI SI 11 I 1 i 1 n 
IsooroDVl Amine PV PV PV PV F4 NR PV NR PV •4 PV S4 
IsooroDVl Ether S4 PV PV PV F4 NR S4 S4 14 4 !4 14 
Jet Fuel 14 14 !4 14 14 F 1 S1 SI 11 i 1 11 11 
Kaolin 11 PV NR PV II il n 11 PV VRV PV 11 
Kerosene 14 14 14 4 14 11 si S1 11 :1 •'••11 11 
Lasso Heroiciae 110%) PV S4 S4 34 34 = 4 PV 34 14 .4 !4 '4 
Lactic Acid (1-20%)' F4 14 14 !4 14 S1 S4 SI n I 1 II 11 
Lactic Acid (20%-Conl NR S4 34 34 :4 S1 NR 34 ;4 3 '3 '3 
Laurie Acid PV 14 14 14 13 31 NR SI ii ' 1 11 11 
Lead Acetate 14 •4 '4 14 13 = 1 SI 31 >1 • 1 11 il 
Linseed Oil S3 il 11 n 11 11 S4 SI n 1 n n 
Magnesium Sulfate 11 n 11 ii 11 11 S1 31 'i 1 11 1 
Maleic Acid S3 S3 S3 S3 SI SI S1 34 13 3 I3~ 11 
Manganese Salts 14 14 !4 :4 14 11 SI SI 11 . 1 11 ; 1 
Mercury Salts 14 i4 S4 14 14 ! 1 SI SI 11 S1 11 n 
Methyl Alcohol NR PV PV PV F4 S4 S4 5 1 !4 •4 I4 14 
Methyl Acetate NR NR- NR NR F4 PV S3 S4 PV NR PV PV 
Methylene Chloride NR NR NR NR . NR NR NR NR NR NR NR NR' 
Methvl Chlonoe NR NR NR NR- NR NR NR NR NR • NR NR ' NR 
Methvl Ethvl Ketone NR NR ••JR NR NR NR PV •VR PV NR PV NR 
Methyl ISODUTVI Ketone NR. NR • ~ NR NR NR NR S4 S4 . °V VR PV NR 
Milk Products 11 1 1 • 1 11 il S1 S 1 . r 1 11 ! 1 

'Mav neea synthetic faonc. caroon ftMors or 201 toncoat. Cansuii a Oudick 
r- -3 * ""•"nr-ii r*>n»a-sdniaiiu(> tnr mnrp comoieie miormniton on 



5ooo to the maximum temoerature or tne oroauct -V Performance varies with conaitions. Consult 
-iah temoerature service to I60°F 171 'CI JudiCK for recommenaations or testina 
Moderate Temoerature Service to 140°F <60°C! '.fl '.ot recommenoea 
.Varm Temoerature Service to 100°F (37°C! "lo intormanon avauaoie 

L,rungs/ laapings Toppings/Linings Tiled Vessel Linings Grouts 

\ 

SI 11 1 n n 11 SI n n 11 n SI 1 11 n SI 
NR '4 '4 14 !4 /Vfl NR 14 14 14 14 NR '4 !4 :4 NR 
SI i4 14 14 13 11 S1 11 13 11 11 S1 11 13 11 SI 
PV PV P V P V P V PV PV (Vfl PV °V P V PV NR P V PV PV 
SI '4 '4 14 14 14 S1 !4 14 14 14 S1 4 14 14 S4 
S1 .1 11 11 11 11 S1 11 il 11 11 S1 1 11 11 n 
s i 11 11 n 11 n SI n n n 11 S1 n 11 11 n 
PV S4 S4 S4 S4 PV P V S4 14 14 14 PV 54 14 S4 
SI n 11 n 11 n S1 11 11 11 11 SI 11 11 11 S 1 

S4 !3 !3 i3 13 NR S4 13 13 13 13 S4 <3 13 13 NR 
SI !4 NR '4 13 n SI 14 /Vfl 14 13 SI 14 /Vfl 14 S 1 

SI n 11 11 n n SI H 11 n 11 SI 11 11 11 SI 
SI : i NR 11 11 n S1 11 .Vfl n 11 SI ' 1 ,Vfl i 1 S1 
SI 3 3 •3 13 n SI i3 13 i3 13 SI ,2 '2 12 SI 
PV :3 13 13 13 PV P V 13 13 !3 13 PV 13 13 13 PV 
SI i3 13 !3 13 n SI 12 12 I2 12 SI 12 12 12 SI 
S4 /Vfl NR NR NR I4 S4 NR NR /Vfl NR 54 /Vfl /Vfl NR S4 
PV P V PV PV 11 11 PV PV PV PV 11 PV PV PV PV 
PV 14 !4 14 14 NR PV 14 14 14 14 PV 14 14 14 NR 
PV 14 !3 14 NR PV 14 13 14 14 PV 14 13 14 NR 
SI n n n n n SI n 11 n n SI n 11 11 SI 
S4 PV PV 14 n 14 S4 PV PV I4 n S4 P V PV PV F4 
S4 13 13 13 I3 14 S4 13 13 13 13 S4 13 13 13 S4 
S4 P V PV P V 14 S4 S4 PV PV S3 S3 S4 PV PV PV S4 
S4 NR NR /Vfl NR PV S4 14 14 12 12 S4 NR NR NR NR 
NR NR NR A/fl NR PV NR 14 14 S4 S4 NR NR NR NR NR 
S4 12 12 PV 12 PV S4 12 12 12 12 S4 12 12 PV S4 
S4 P V PV PV S4 PV PV PV P V S4 S4 PV PV P V PV S4 
PV PV PV PV 14 PV PV PV PV SI SI PV PV PV PV S4 
SI n n n 11 12 51 n n 11 n S1 n 11 11 S3 
NR NR /Vfl A/fl S3 NR /VP ' PV I4 14 13 NR NR /Vfl NR NR 
P V 4 .4 14 13 PV PV '4 14 4 13 PV '4 ;4 14 S4 
S4 py PV P V 13 SI 54 PV PV SI SI PV PV PV PV S4 
S4 '4 ;4 14 14 14 S4 14 14 14 14 S4 14 !4 14 S4 
S4 PV NR PV 14 PV ' S4 PV /Vfl S4 14 S4 P V /Vfl P V NR 
S1 11 n 11 n 11 S1 n n 11 n SI 11 n 11 S3 
S4 P V !4 P V 14 S3 S4 PV 14 14 14 PV P V I4 P V S4 
S4 14 14 14 14 14 S4 14 14 14 14 S4 i4 14 14 S4 
SI n n n n 11 SI 11 n n n SI 11 n n 52 
S1 PV NR PV n n n P V /Vfl n n 11 PV A/fl PV 11 
S1 n 1 1 n n n SI 11 n n n SI 11 11 n S2 
S4 •'4 !4 I4 I4 I4 S4 14 14 I3 13 PV 14 14 14 S4 
S4 i1 11 n n S4 S4 11 n n n S4 11 11 n NR 
NR 14 •3 I3 I3 NR NR '4 13 I3 13 NR 14 13 13 NR 
PV ! 1 11 n 11 S4 PV n n n 11 PV n 11 n S3 
S1 ! 1 1 1 n n n SI n n ii n SI 11 11 n SI 
S4 
SI 

n 11 n n 
•
 p v S4 n n n 11 S4 11 11 n S4 S4 

SI 11 I 1 n n n SI n n ii n SI 11 11 n S 
S3 13 13 I3 n 12 S3 13 13 13 11 S3 13 13 I3 S3 
SI n ;1 11 n n 11 11 n n 11 S1 '1 11 n S1 
SI n Si n n n SI n SI n 11 S1 n SV n S1 
S4 14 14 14 14 14 S4 14 14 14 14 S4 14 14 • I4 S4 
S4 P V ,Vfl PV PV PV S4 P V NR S3 S3 S4 PV NR P V PV 
NR NR NR 

S4 NR P V 
NR NR NR NR NR NR NR /Vfl NR /Vfl NR NR NR NR NR NR 
NR NR NR NR NR NR NR /Vfl NR A/fl NR NR ./Vfl NR -• NR - NR 
S4 •=v Vfl PV NR 14 54 PV NR S4 S4 S4 NR PV NR 
S4 P V .Vfl 14 NR 14 S4, PV NR S4 S4 S4 P V NR PV NR 
S 1 •'1 1_ 11 11 n '1 il 11 n si S1 -. 1 ! 1 n S1 



D u d i c k 

Mineral Oil 
Molasses 
Maohaiene 
Naphtha 
Naphtnenic Acid 
Nickel Chloride 
Nickel Plating (Bright) 
Nickel Salts 
Nitric Acid 15%) 
Nitric Acid 110%) 
Nitric Acid 120%) 
Nitric Acid 140%) 
Nitric Acid 160%) 
Nitric Acid iConc.)' 
Nitrobenzene 
Nitrous Acid 
Octanoic 
Oils lAnimai) 
Oils (Mineral) 
Oils (Vegetable) 
Oleic Acid 
Oxalic Acid (Sat'd) 
Ozone 
Palmitic Acid 
Pentacnioretnane 
Perchloric Acid 
Perchloretnvlene 
Phenol |Q%-10%) 
Phenol 185%) 
Phosononc Acid iCono 
Phosonorous Oxvcnionoe 
3hospnorous Trichloride 
Phthalic Acid 
Potassium Bichromate 
Potassium Sromate 
Potassium Bromide 
Potassium Carbonate 
Potassium Chlorate 
Potassium Chlonoe 
Potassium Cyanide 
Potassium Hydroxide ' 10%)* 
Potassium Hvdroxioe iConci 
Potassium Nitrate 
Potassium Permanganate 
Potassium Peroxide 
Potassium Persulfate 
Potassium Sulfate 
Pulostock Chlorinated 
Propionic Acid 
Propylene Glycol 
Pyridine 
Salicylic Acid 
Seawater 
Silver Nitrate 
Sodium Acetate 
Sodium Bicarponate 
Sodium Bisulfate 
Sodium Bisulfite 

KeV Material wui wiinstano constant tlow or immersion service 
C Material is suuaoie tor intermittent or SDillaae service 
- Material wm tolerate tumes oniv 

Light Outv Linings/Coatings Toppings Heavv Outv Linings 

/ , 4; / / / 

' - of (— 

V i / i / i / /#/ " #, k 4 
14 :4 54 14 '4 34 S1 31 11 n n 11 
11 :1 il 11 1 ' 1 S1 31 11 !1 11 .1 
S4 54 S4 S4 S3 34 S4 S4 i4 14 !4 13 
S4 14 :4 !4 3 4 S1 SI !3 11 11 n 
PV :4 4 14 =V •-'/ S4 PV 14 . 4 14 PV 
S4 S4 34 S4 54 54 51 31 11 13 n ii 
S4 S4 S4 S4 S4 14 SI SI 11 11 11 n 
S4 14 14 14 3 14 SI SI II 11 11 11 
S4 S3 S3 S3 S3 S4 S4 S1 13 11 I3 12 
S4 S3 S3 33 S3 54 S4 SI 13 12 13 12 
NR 
NR 

F4 
F4 

F4 
F4 

F4 
F4 

F4 
F4 

NR 
NR 

NR 
NR 

S2 
34 

14 
14 

13 
:4 

14 
4 

14 
'4 

NR NR NR Vfl -4. NR NR 34 S4 34 S4 S4 
NR NR NR Vfl = 4 NR NR Vfl .Vfl C4 .Vfl F4 
NR NR NR NR .Vfl NR PV •Vfl PV PV PV PV 
NR PV PV PV PV PV PV S3 13 n 13 -12 
F4 S4 NR S4 S3 PV PV S3 14 NR 14 14 
11 11 11 11 11 11 SI 31 11 11 II 11 
11 11 11 11 il 11 SI S1 11 11 11 11 
11 n 11 11 11 il S1 SI 11 n 11 11 
NR 
S4 
PV 

I4 
14 
PV 

14 
14 
PV 

14 
14 
PV 

13 
I3 
12 

NR 
S1 
S3 

S4 
SI 
SI 

31 
S1 
31 

11 
13 
PV S4 

12 
11 
PV 

II 
11 
S4-

PV S4 PV S4 53 PV PV S4 11 PV II 11 
PV PV PV PV SI PV SI S4 PV PV PV SI 
NR PV PV PV F4 PV S1 SI PV PV PV PV 
NR 
NR 

NR 
PV 

NR 
PV 

NR 
PV 

F4 
F4 

NR 
NR 

S4 
S4 

S'4 
32 

14 
PV 

14 
NR 

PV 
PV 

S4 
PV 

NR NR NR NR F4 NR PV PV NR NR NR PV 
NR 
NR 

S3 
PV 

S3 
PV 

S3 
PV 

31 
Fa 

NR 
PV 

NR 
S4 

SI 
S4 

11 
PV 

n 
F4 

11 
PV 

11 
PV 

NR PV PV PV = 4 PV S4 PV PV c 4 PV PV 
PV SI PV SI 31 PV PV S1 11 PV 11 11 
34 14 !4 14 14 34 S4 S1 14 M 14 n 
S4 14 14 14 14 . 4 S4 SI 14 14 14 I4 
S4 14 14 14 14 14 PV S1 11 11 11 n 
14 PV PV PV 14 14 SI S1 14 NR 14 14 
54 
14 

14 
14 

14 
14 

14 
14 

14 
i3 

14 
14 

S1 
SI 

S1 
SI 

II 
11 

11 
n 

II 
11 

n 
11 

S4 14 14 14 PV 14 SI SI 11 11 11 11 
14 SI NR SI 14 14 SI S1 14 A/fl 14 14 
S4 NR NR NR 34 S1 S1 SI A/fl .Vfl NR •Vfl 
14 14 14 14 13 11 SI 31 11 n 11 n 
14 14 14 14 3 SI SI SI PV n 11 n 
S4 S4 S4 34 PV F4 S1 PV 14 PV 14 !4 
S4 14 14 14 13 S1 S1 SI 11 11 11 n 
14 14 14 14 :3 11 S1 31 11 11 11 n 
NR NR SI A/fl S4 NR NR 34 NR ii ,Vfl NR 
NR NR NR NR 1=4 NR PV PV PV .Vfl NR PV 
NR 13 13 13 3 14 S4 S4 14 14 14 '3 
NR NR 'NR NR Vfl NR NR NR NR .Vfl NR /Vfl 
S1 14 !4 14 4 •4 S1 5 1 11 ! 1 ,1 ll 
11 11 11 11 il 11 SI SI n 1 1 i 1 n 
S1 SI S1 SI S1 PV SI S1 11 n 11 11 
!4 14 14 14 !4 14 ST S1 11"' ••:'ii 11 n 
4 14 .4 14 i4 .1 51 S1 11 11 n 
!4 14 14 14 :4 14 SI - 31 11 n i 1 n 
4 14 4 14 •4 4 S1 SI !1 11 1 :1 

/ 

' Mav neea svntnetie taoric. caruon niters or MP'201 toocoau Consul! a OuaicK 
Corrosion-Proot, Inc. lecnnicai reoresentative tor more comoiete intormation on 



3ooa to the maximum lemoerature or the oroauct 
-•an temoerature service to icO°F 171 °C! 
.'ooerate Temoerature Service to 140°F 160°C! 
Varm Temoerature Service to iOO°F '37°C! 

-V Performance varies witn conaitions. Consult 
Cudick tor recommenaations or testina 

'.fl Nol recommencea 
Ml No intormation avauaDle 

minings/ToDDtnqs Tooptnqs/Lininas Tiled Vessel Linings Grouts 

31 1 , n :1 • 1 11 : i i 1 i 1 11 1 n • 1 :4 • 1 SI 
SI 11 \ n 11 11 11 • 1 - 11 n n 1 S1 i1 I 1 .1 SI 
S4 ;4 14 14 !3 14 34 I4 I4 4 • -? S4 4 14 4 S4 
54 .3 i 1 I 1 . 1 II 54 (3 11 : 1 1 34 !3 11 3 S4 
PV .4 •4 .4 :4 14 PV '4 !4 •4 P'V PV :4 '4 4 PV 
SI . 1 11 11 i 1 11 1 1 ll : 1 1 il : 1 il .1 S1 
S3 n 11 11 H 11 S3 11 11 11 , 1 S3 11 11 1 S 3 

SI ; 1 11 11 11 11 1 11 I 1 1 1 . 1 SI 1 i 1 I 1 SI 
34 !3 11 11 11 NR 54 13 11 13 .1 S4 i3 14 ;3 NR 
S4 i3 12 ! 1 :1 NR 34 :3 12 i3 T S4 .3 2 •3 NR 
A/fl .'4 13 '4 13 NR .•Vfl 14 13 14 :3 NR •4 13 14 NR 
.MR '4 I4 •4 '4 NR MR •4 = 4 ,4 •4 NR 14 14 4 NR 
•MR 34 34 •34 "slT NR MR 51 51 51 31 NR 34 34 54 NR 
.MR NR = 4 NR F4 NR .MR Vfl Vfl Vfl : 4 •MR Vfl = 4 NR NR 
PV PV PV PV PV PV PV PV PV PV F4 PV PV PV PV NR 
PV :3 11 13 11 PV PV 13 11 13 I 1 PV i3 11 .3 NR 
PV I4 Vfl 14 PV PV PV 14 /Vfl 14 14 PV 14 ,Vfl 14 PV 
S4 i 1 11 11 11 11 11 11 n 11 11 S4 11 11 12 S 3 

SI 11 11 11 11 11 11 II 11 11 11 S1 11 11 12 S I 

S 3 11 11 11 II 11 11 11 11 11 11 S3 11 11 12 S 1 

S4 11 11 11 n NR S4 11 11 12 11 S4 11 11 12 NR 
SI 13 11 11 11 PV 31 13 11 II 11 S1 13 11 11 S I 

S I PV S4 S4 34 S1 31 PV S4 12 11 S1 PV 34 PV NR 
PV 11 PV 11 11 PV PV il PV 11 11 PV 11 PV '1 S4 
S4 PV PV PV PV PV 31 PV PV PV SI S4 PV PV PV S4 
NR PV PV PV PV PV S1 PV PV PV PV NR PV PV PV NR 
S4 14 14 PV PV 14 34 14 14 PV 14 S4 14 14 PV S4 
34 PV /Vfl PV PV PV S4 PV NR 52 S2 S4 PV A/fl PV S4 
PV .Vfl /Vfl NR PV NR PV A/fl NR F4 S4 PV NR NR NR NR 
NR • 1 I 1 11 II NR /Vfl 11 11 11 11 /Vfl 11 11 n NR 
S4 PV = 4 PV PV 13 34 PV F4 PV PV S4 PV F4 PV S4 
54 JI/ F4 PV PV 13 34 PV F4 PV ~v S4 •-V = 4 -V S4 
54 • 1 PV n 11 PV PV 11 PV 11 11 S4 11 J\/ • 1 NR 
34 4 1 1 11 n 14 S4 14 11 i4 ! 1 S4 14 1 14 S3 
S4 :4 _ _ _ 14 14 14 PV 54 11 11 11 11 S4 i4 14 14 S4 
S4 11 11 n PV S4 11 11 11 11 S4 ! 1 11 n S4 
SI 14 .Vfl 14 14 11 31 i4 .Vfl 14 14 S1 14 .Vfl 14 S1 
SI 11 I 1 11 11 13 31 11 11 11 11 SI 1 1 11 n SI 
SI 11 1 1 11 11 11 51 11 11 11 11 SI i 1 11 n SI 
S1 
S1 

n 
14 

11 
NR 

n 
14 

11 
14 

11 
11 

SI 
31 

11 
14 

11 
A/fl 

n 
14 

11 
14 

S1 
SI 

ll 
14 

11 
•Vfl 

n 
4 

51 
S1 

SI ,Vfl •NR NR NR 11 51 .Vfl .Vfl /Vfl 14 SI .Vfl ,Vfl Vfl SI 
SI n 11 11 11 11 51 11 11 11 11 S1 11 11 : i S1 
SI PV ; 1 ;1 11 11 31 PV 11 11 1 1 SI PV 11 • 1 SI 
S1 '4 PV I4 14 PV 31 14 PV 14 14 S1 14 PV !4 S3 
SI F 1 F1 FI FI PV 31 11 II 11 11 SI :1 11 11 51 
S1 11 11 11 i 1 II 31 ! 1 11 11 11 SI 11 11 ;1 SI 
NR NR 11 /Vfl Vfl NR Vfl Vfl 11 A/fl /Vfl A/fl Vfl ' 1 -Vfl NR 
PV PV .Vfl /Vfl PV NR PV PV NR A/fl PV PV PV Vfl NR NR 
14 14 !4 14 ' 13 14 14 14 14 14 3 114 14 ;4 '4 14 

NR NR •Vfl NR /Vfl NR /Vfl A/fl A/fl A/fl NR NR /Vfl /Vfl NR NR 
S1 • 1 ;i 11 11 13 3 1 '1 II 11 n 31 n '1 11 51 
SI 11 11 11 11 11 S1 11 11 11 n S1 11 11 11 S1 
SI ; 1 11 11 11 S1 31 11 II II n SI • 1 1 i 1 S4 
S1 i 1 n n 11 11 SI n n 11 n S1 n 11 11 S1 
SI T_ i 11 • 1 n S 1 : 1 11 II 1 SI 1 1 • 1 S1 
SI :1 ; i n ! 1 -11 S1 11 n 11 n SI , ii • 1 11 

• 1 
SI 

31 ; 1 1 .1 : 1 n 51 11 n 11 11 5 1 1 • 1 
11 
• 1 31 



Good to the maximum temoerature ot the Droauct ~V Performance varies witti conditions. Consult 
-inh temoerature service to 160 °F 171 °C! OudicK for recommendations or testina 
'-loderate Temoerature Service to 140°F 160°C! '.fl 'lot recommended 
.'.'arm Temoerature Service to 100°FI37°C! '.' \'o intormation avaiiaole 

Linings/ loopings loppings/Linings "led Vessel Linings Grouts 

(*> / Co / \ / Qo / O) 

n 
Vfl 
n 
PV 
14 
n 
n 
PV 
n 
NR 
ii 
n 
n 
n 
PV 
n 
I4 
n 
A/fl 
/Vfl 
n 
I4 
14 
S4 
PV 
PV 
PV 
PV 
PV 
12 
A/ft 
fly-
Si 
14 
PV 

n 
S3 
14 
n 
n 
n 
14 
S4 
NR 
S4 
n 
PV 
n 
I2 
n 
n 
I4 
PV 
NR 
NR 
14 
14 
11 

SI 
NR 
SI 
PV 
SI 
SI 
SI 
fly-
Si 
S4 
S1 
SI 
SI 
SI 
PV 
SI 
S4 
PV 
PV 
PV 
SI 
S4 
S4 
S4 
S4 
NR 
S4 
PV 
PV 
SI 
Vfl 

_PV_ 
S4 
S4 
S4 
S1 
S4 
S4 
SI 

n 
si 
S4 
S4 
-Vfl 
PV 
SI 
S4 
SI 
S3 
il 
SI 
S4 
S4 
Vfl 
Vfl 
S4 
S4 
' 1 

!1 
14 
11 
Vfl 
14 
n 
n 

_S4_ 
n 
:3 
I4 

il 
n 
t3 
13 
12 
Vfl 
PV 
14 
14 
n 
PV 
13 
PV 
14 
14 
12 
PV 
PV 

11 
PV 
4 

PV 
14 
PV 
n 
PV 
14 
n 
PV 
n 
I4 
n 
!4 
H 
n 
i 

n 
I3 
n 
n 
I4 
PV 
NR 
NR 
PV 
PV 
il 

ii n 
i4 i4 
13 n 
pi/ py 
14 14 
11 11 
n n 
14 14 
11 11 
13 13 
NR 14 
11 11 
•vfl n 
13 13 
13 '3 
12 
Vfl 
PV 
14 
13 
11 
PV 
13 
PV 
14 
14 
12 
PV 
PV 
n 
I4 
14 
PV 
14 
Vfl 
n 
14 
14 
11 
/Vfl 
n 
I4 
n 
I3 
n 
n 
n 
n 
I3 
n 
s i 
14 
A/fl 
A/fl 
A/fl 
/Vfl 
A/fl 
11 

i2 
A/fl 
PV 
14 
14 
n 
4 
13 
S3 
12 
S4 
12 
S4 
SI 
n 
14 
;4 
SI 
14 
S4 
n 
14 
14 
n 
n 
n 
I3 
n 
I3 
n 
n 
n 
n 
I3 
n 
n 
I4 
S3 
A/fl 
Vfl 
S4 
S4 
11 

n 
14 
n 
PV 
!4 
n 
n 
I4 
n 
I3 
I3 
n 
11 
13 
13 
12 
A/fl 
n 
14 
14 
n 
n 
13 
S3 
12 
S4 
12 
S4 
SI 
n 
13 
13 
SI 
14 
14 
n 
14 
14 
II 
n 
n 
13 
n 
13 
n 
n 
n 
n 
11 
n 
n 
I4 
S3 
Vfl 
Vfl 
S4 
S4 
!1 

SI 
NR 
SI 
P V 

SI 
SI 
SI 
PV 
SI 
S4 
SI 
S1 
SI 
SI 
PV 
SI 
S4 
PV 
PV 
PV 
SI 
S4 
S4 
S4 
S4 
NR 
S4 
PV 
PV 
SI 
NR 
PV 
PV 
S4 
S4 
S1 
PV 
54 
SI 
11 
51 
PV 
S4 
A/fl 
PV 
S1 
54 
SI 
S3 
SI . 
SI 
S4 
S4 
NR 
NR 
S4 
S4 
S1 

1 
'4 
11 
Vfl 
4 
• 1 
•I 
S4 
11 
•2 
14 
11 
1 

,2 
13 
12 
/Vfl 
PV 
14 
14 
n 
PV 
13 
PV 
NR 
NR 
12 
PV 
PV 

11 
Vfl 
:4 
py 
4 

PV 
11 
py 
'4 
n 
PV 
n 
14 
n 
I4 
n 
n 
n 
n 
13 
'1 
n 
!4 
PV 
NR 

' .NR 
' py 
py 

- • 1 

n 
I4 
I3 
PV 
14 
11 
n 
I4 
n 
I3 
/Vfl 
11 
Vfl 
i2 ' 
13 
12 
/Vfl 
PV 
14 
13 
11 
PV 
13 
PV 
NR 
NR 
12 
PV 
PV 

n 
A/fl 
i4 
PV 
14 
A/fl 
11 
14 
14 
n 
A/fl 
n 
I4 
II 
13 
n 
n 
n 
n 
13 
n 
SI 
14' 
A/fl 
,Vfl 
A/fl 
,Vfl 
A/fl 
il 

11 
14 

11 
PV 
14 
11 
II 
S4 
n 
13 
14 
11 
n 
12 
13 
12 
A/fl 
PV 
14 
14 
11 
PV 
13 
PV 
A/fl 
/Vfl 
PV 
PV 
PV 

11 
A/fl 
;4 
PV 
14 
PV 
11 
PV 
14 
n 
py 
n 
I4 
n 
I3 
n 
n 
n 
n 
i3 
n 
n 
I4 
PV 
.Vfl 
A/fl 
PV 
PV 
11 

SI 
NR 
SI 
SI 
SI 
SI 
PV 
SI 
S4 

A/fl 
A/fl 
SI 
F4 
S4 
S4 
NR 
NR 
54 
S4 
S4 
53 
NR 
S4 
S4 
54 
A/fl 
S3 
S4 
S4 
52 

n 
S2 
S4 
Vfl 
Vfl 
S3 
SI 
S4 
S 
S3 
SI 
51 
S4 
PV 
NR 
NR 
NR 
NR 

• s r 



jooa to tne maximum temoerature ot the oroauct 
-•an temoerature service to ';cO°F 171 °C1 
Moderate Temoerature Service to 140 °F '60 °C! 
.'.'arm Temoerature Service to 100 °F '37°C! 

Performance varies wun conaitions. Consult 
Cudick tor recommenaations or testina 
Not recommenoea 
No information avaiiaole 

minings/ Tannines Tooomgs/Lininas , iled Vessel Linings Grouts 
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Material wui witnstana constant flow or immersion service 
'.latenai is suitaoie tor intermittent or Soiiiaae service 
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Grouts 

•̂ lay neea svninotic tabnc. caroon tillers or MP.201 toocoat. Consun a Ouaic-k 
Corrosion-̂ roof, inc. technical reoresemative tor more comoiete information on 
these prooucts. 



Temperature Limits 

(Substrate?^ 

Series tChemtcal Prooeny) C° F° 

p r n i i B u i r u u a t ' . 1 Metal Concrete/Steel 

300 lAdduct Curea Eooxy) 100 3 7' 100 37' 

600 iBisonenoi Polvesten !30 54 130 54 

700 IHalooenarea Polvesten 130 54 '. 30 54 

300 IVinvi Esteri 130 54 130 54 

900 IHioh Molecular Weiaht Vinvl Esterl 130 54 130 54 

1000 (Coal Tarl 130 54 130 54 

Steel: Constant H O W : Steel Orv or intermit
tent Spills: 200 °F I93°C) to 350 °F 196°C) 

Loncrete: Constant Flow 

300 lAdduct Curea Eooxyl 
300 (Vmvl Esteri 

Metal 

Not Flecommenaeo 
Not Recommenaeo 

Concrete 

300 
250 

I 50J 

120 

' Intermittent Spills, otherwise maximum 
temperature is 150°F 

-Flake 

600 IBisonenoi Polvesten 
700 IHaloaenateo Polvesten 
300 IVinvi Esteri 
900 /Mer/i Molecular Weight Vinvl Esterl 

Metal' Concrete 

ISO 33 160 71 

180 83 160 71* 

180 83 160 71 

180 33 160 71 

* Metal: Immersion: Dry Metal: 250°F (121 °C) 

Concrete 

300 (Adduct Cured Eooxvi 150 65 250 121 

600 (Bisohenoi Polvesten 160 71 140 60 

700 IHalooenared Polyester! 160 71 140 60 

800 1 Vinvl Esteri 160 71 140 60 

Steel: Constant Flow 

Protecta-Line 

100 (Amine Curea Eooxvi 
300 (Adduct Curea Eooxvi 
600 IBisonenoi Polvesten 
700 (Haloaenatea Polvesten 
800 (Vinyl Esteri 
900 (Hioh Molecwar Weioht Vinyl Esteri 

Metal' Concrete' 

180 82 160 71 

160 71 160 71 

160 71 160 71 

160 71 160 71 

160 71 160 71 

160 71 160 71 

Steel: Constant Flow ana Immersion 

Concrete: Constant Flow 

300 (Adduct Curea Eooxvi 
600 IBisonenoi Polyester) 
700 IHalooenarea Polvesten 
800 (Vmvl Esteri 

fESiiBuksfei 

100 I Amine Curea Eooxvi 
600 IBisonenoi Polvesten' 
700 (Haloaenatea Polvesten' 

Metal' 

160 71 
180 33 
180 83 
180 33 

Metal 

Not Aoolicaole 
Not Applicable 
Not Applicable 

Tile/Concrete* 

160 
180 
180 
180 

Concrete 

160 
160 
160 

71 
83 
83 
83 

711 

Steel Tile: Constant Flow and Immersion 

Grout 600'700 oours nol to exceed 
2 inches in deotn. 

' Note: For more information on Grouts 600 ano 700. clease consult wun a Oudick 
technical representative. 

12 



Proauczc 

There is a OudicK Corrosion-Proor proauct 
•o protect virtually any area ot a plant and 
jnv piece of production, storage or nan-
dlmg eauioment trom the corrosive ef
fects of moisture and chemical attack. 

Seven stanaard oroauct lines are available 
and eacn offers a range of products de
veloped to meet the special requirements 
encountered in most manufacturing or 
processing environments. However, any 
product in any system can be modified to 
tailor tne onysicai. mecnanicai. environ
mental or application properties to the 
uniaue needs of a specific application. 

A series or catalogs is available describir 
the soecmc properties of each product i 
eacn of these systems. Of course, our 
factory personnel are available to work 
with your architect, or plant managemei 
engineering, and maintenance personne' 
to recommend a standard or custom for 
mulated Dudick Corrosion-Proof product 
that meets vour exact performance and 
durability requirements. 

Protecto-Coat. a series of high-build, 
glass-flake filled coatings for fast eco
nomical application by brush, roller or 
spray. Corrosion protection can range 
from mild atmospheric exposures to im
mersion, depending on the resin base ana 
the finished OFT, 

Protecto-Crete. an unreinforced 
monolithic floor topping of amine adduc 
cured eooxy. It is several times stronger 
than concrete and resistant to dilute 
chemical spills. 

Protecto-Flake. a series of heavily glass-
flake filled, trowel applied tank linings es
pecially suitable for continuous immersion 
in high concentrations at high tempera
ture. Two fire retardant graaes are avail
able as standard products in this system, 
as well as offering FDA approval for food 
contact. 

Protecto-Glass systems use the original 
glass mat reinforcement principal to 
achieve good corrosion resistance to a 
broad range of chemical'elements inclui 
ing oxidizing agents and hot alkalis. 

5. Protecto-Line. a reinforced monolithic ves
sel lining or floor topping system offering 
FDA approval. A variety of resins, rein
forcing fabrics and curing agents provide 
chemical resistance ranging from mild 
ambient exposures to hot spills of strong 
acids. 

Pmtecto-Seal. a series of reinforced tile 
chest reiining products developed espe
cially for the needs of the pulp and pap 
industry. A choice of epoxy, polyester c 
vinyl ester resin formulations provides 
chemical protection from pH 1-14. 

Grouts provide the superior cormsion pt 
tection and high compressive strength r 
permanently anchor heavy equipment. 



APPENDIX D-10, DATA SHEET #3 

T E C H N I C A L S P E C I F I C A T I O N S FOR CARBOMAS TIC S Y S T E M 
MANUFACTURED BY C A R B O L I N E COMPANY 



C A R B O M A S T I C # 1 4 , 

...... . .... ... . eyL^aSi 

"350 hanley I ndust r ia l c o u r t • st . lou is , mo. 63144 • 314-644-1000' ; " 

SELECTION DATA 

GENERIC TYPE: Epoxy-caal U/. Pan A and Part B mixad 
prior to application. 

GENERAL PROPERTIES: A heavy duty, high build, 
epoxy-casi tar coating (or tha protection oi steei and 
concrete in immersion service. Can ba applied at thicknesses 
up to 12 mils (305 micronsi per coat. Cures to a hard, 
smooth finish. Simple 1:1 mixing ratio. Both components 
have low viscosity resulting in easy mixing. < 

RECOMMENDED USES: Lining for tanks, piping, 
trenches, sumps and as heavy duty maintenance coating for 
steel and concrete - «plash. spillage and fumes. Widely used 
for protection of offshore structures, marine installations, 
and pilings. Also as lining for barges and tankers carrying 
sour crude, petroleum products and ait water ballast. 
Recommended for concrete and sled surfaces in sewage 
ireaiment plants, paper mills, chemical plants, etc. Excel* 
lent protectionJor underground surfaces. 

NOT RECOMMENDED FOR: Immersion in aromatic or 
ketone solvents; strong oxidizing acids. 
CHEMICAL RESISTANCE GUIDE: 

Sptasa aod 
Esposuri Immanioa Seiluat Fume* 

Acids Vuy Good Excellent Exes Ui nt 
Alkalies Vary Good Excellent Excellent 
Sah/anu Coed Viry Goad Vary Good 
Salt Ezctilmt Extdumt Excellent 
Water Excsiket Excellent Excsiltnt 

TEMPERATURE RESISTANCE: (Non-immersion) 
Continuous: 200*F (93'CJ 
Non-continuous: 250*F (121*CJ 
For Immersion, temperature depends on exposure, but 
maximum is J30aF (54*C) 

FLEXIBILITY: Fair 

WEATHERING: Good (chalks) 

ABRASION RESISTANCE: Very Good 

SUBSTRATES: Apply to properly prepared concrete, steei 
or others as recommended. 

COMPATIBILITY WITH OTHER COATINGS: Obtain 
specific recommendation before applying over old coatings. 
Coating is self-priming. Can also be applied over thin film 
Inorganic zincs, catalyzed epoxles or others as reconv 
mended. Acceptable primers for steal ar« Carbo Weid « 11 
or Carbomastic #3. For concrete an epoxy surfacar may ba 
necessary. 

SPECIFICATION DATA 

THEORETICAL 
TERIAL: 

Carbomastic #14 

SOLIDS CONTENT OF MIXED MA-

By Volume 

75% ± 1% 

RECOMMENDED DRY FILM THICKNESS PER COAT: 
8 mils (205 microns) 

THEORETICAL COVERAGE PER MIXED GALLON* 
1203 mil sq. ft. (29.4 sqjn/1 @ 25 microns) 
150 sq. ft. at 8 mils (3.7 sq.m/1 @ 205 microns) 

•NOTE: Material losses during mixing and application wiU 
vary and must be taken into consideration when estimating 
job requirements. 

SHELF LIFE: 2 years 

COLORS: Black and Dark Red only 

GLOSS: High initially, becomes flat 

ORDERING INFORMATION 

Prices may be obtained from Carboline Sales Representative 
or Main Office. Terms - Net 30 days. 

SHIPPING WEIGHT: 

Carbomastic #14 
Carbomastic Thinner 

Surface Priparation#1 

Tt 10's 

28 lbs. 112-7 liatj 
9 lbs. in t's 

(4.1 kos.) 
9 lbs. in i's 

(4.1 kos.) 

12S bs. (6U kgs.) 
4S tu ia S's 

(214 kosj 
4S Sis. ia S's 

(20.4 kgsj 

FLASH POINT: (Piniky-Martsns Cloud Cup) 
Carbomastic #14 Part A 
Carbomastic #14 Part B 
Carbomastic Thinner 
Surface Preparation #1 

78"F (26*0 
S84F (14*0 
73*F (23aCJ 
6Q9F (16aCi 

TOPCOAT REQUIRED: None required. May be topcoated 
with Carboiina antifouiing paints as directed. Coal tar 
bleedthrough is likely with most topcoats. 
May 77-Replace* Oct 76N * ^ > 
To tha feaac at our knowladoa tfta tachnlcat data contalnad narain tsa uua and aacurata ai tha data ol 1-varnrt and ara auOlaat to cnanoo 
witA»ut prior nouaa. Uaar H U M contact Caroollna to verify corractnaaa batora apacilvlna or ordartno. No auaraatoa o< accuracy it alvan or 
Unpllad. Wa cuaranua aur aroaueu u> conform to Cu&oUna quality control. Wo aaauma no (ataonitolUcv for covaraoo, parlormanca or Iniuriaa 
r«witlA«- (rem wo, UabJUtv, « any, la limlnd ta rcoUcamint of products. •rleu and son tuu |< inown, are suslee* to ensnoa without prior 
noUco. NO OTHCH WARRANTY OR GUARANTEE OF ANY KINO IS MAOl S)Y THE SELLER. EXPRESS OA IMPLIED.STATUTORY, 
BY OPERATION OB LAW, OR OTHeflifcWJIS* (MCLUDINO MERCHANTABILITY ANO FITNESS FOR A PARTICULAR PURPOSE. 



A P P L I C A T I O N I N S T R U C T I O N S 

Tfina instruction* art not InUndtd to mow product rccommanoaUoni (or specific sarvtca. Trtay arc luuad u an aid In Otta/mlnlna corrtc 
tudaca praparallon. mlxlna Initructioni, and aopllcauon proctduia. It It mum ad trtil iri* propar proauct racammandailont luva baan mad* 
TnaM Uutructlon* mould ba loitowao cioiuy to ootam tn« m*xlmum urvtca (rom tna material!. 

SURFACE PREPARATIONS: Remove any oil or grease 
from surface to be coated witn clean rags soaked in 
Carboiina Thinner #2 or Toluol. 

Suau For immersion service, dry abrasiva blast to a White 
Maul finish in accordance with SSPC-SP 6-63 to a degree of 
cleanliness in accordance with NACE #1 to obtain a 2 to 3 
mil (50-75 micron) blast profile. For Non-immersion, dry 
abrasive biast to a Commercial finish in accordance with 
SSPC-SP 6-63 to • degree of cleanliness in accordance with 
NACE #3 to obtain a 2 to 3 mil (50-75 micron) blast 
profile. Acceptable for non-immersion SSPC-SP 3-53, 
power tool cleaning. 
Concrete: Oo not coat concrete treated with hardening 
solutions unless test patch indicates satisfactory adhesion. 
Oo not apply coating unless concrete has cured at least 28 
days @ 75*F (24*CJ and 50% RH or equivalent time. Apply 
to properly prepared concrete that was acid etched or 
sweep sandblasted. 

MIXING: Mix separately, then combine and mix in the 
fallowing proportions. 

2GsL Kit 

Caitomutic #14 Pert A 1 Gil 
Carbomutic #14 Part 8 1 GaL 

1QC.I Kit 
5 Gall. 
5 Gait. 

Thin up to 25% by volume with Carbomastic Thinner. 

POT LIFE: fi hours at 75*F (24"C1 and less at higher 
temperatures. Pot life ends when coating loses body and 
begins to sag. 

APPLICATION TEMPERATURES: 

Malarial 

Normal 
Minimum 
Uaslmum 

Normal 
Uirsimum 
Maximum 

S5-85*F (18-29'C) 
S5*F (134C) 
904F (32*0 

Amhiaat 

Surfacas 

60-9aaF(lM5*Cl 
509F (lifCl 

12Q4F (494C) 

Humidity 

60-90'F (16-329C) 
50*F (I0*C) 

120"F (49*0 

20-75% 
OK 

85K 

Special thinning and application techniques may ba re
quired above or below normal conditions. 

SPRAY: Use adequate air volume for correct operation. 
Hold gun 8-10 Inches from the surface and at a right angle 
to the surface. 

Use a 50% overlap with each pass of tha gun. On irregular 
surfaces, coat the edges first, making an extra pass later. 

NOTE: The following equipment lias been found suitable, 
however, equivalent equipment may be substituted. 

Conventional: Use 1/2" ID. Mat'l. Hose. 

Mir. & Gun 

Sinks #18 or #62 
DiVilbissP-MBC 

arJGA 

Fluid Tip 

87 

AkCao 

67 PS 

84 
appro* .C2S" I.D. approx 11 cfm® 30 psi 

Airless: Use 1/2" I.D. Mat'l. Hose. 

Mfr.& Gun* Pump 

Graca 207-300 Bulldog 30:1 
BiaksModsl £20 Jupiter 8Q 
Either oi tha above (QsVubisx) Kuskia 

•Revers-A-Clean tip is recommended. Use a .031" tip with 
2400 psi. 

BRUSH: Use medium bristle brush. Use full brush to apply 
- avoid rebrushing. 
DRYING TIMES: 
Betwaan coats: 5Q*F (10*C) 72 hows 

60*F (16*0 38 hours 
75*F (248C) 18 hours 
90*F (32*0 Shours. 

In sunlight, topcoat within 36 hours or wipe aurfaca with 
Carboline Surface Preparation #1, to Insure good adhesion 
of next coat. 

Final cure: For 608F (16*C) 10 days 
immersion. Halt 75*F (24aC) 7 days 
the time for 804F (32aC, 3 days 
non-immersion. 

Force curing is suggested for all tank linings. 

If final cure is attained and recast is necessary, special 
surface preparation may ba necessary. Excesshra film 
thickness or conditions of poor ventilation require longer 
dry times. Excessive humidity or condensation on tha 
surface during curing may result in a surface haie or blush. 
This should be removed by water washing before recoating. 
In extreme cases, this can interfere with tha cure of tha 
coating. 

CLEAN UP: Use Carboline Thinner #2 or Xylol. 

STORAGE CONDITIONS: 

Temperature: 45-11Q*F (7-439C) Humidity: 0-100% 

For more detailed information 
Carboline Application Guides. 

please consult specific 

CAUTIOM: CONTAINS FUUJUAflLE SOLVENTS. KEEP AWAY FROM SPARKS ANO OPEN FLAMES. IN CONFINED ASEAS WORKMEN UUST WEAR 
FRESH AIRLINE RESPIRATORS. HYPERSENSITIVE PERSONS SHOULD WEAR GLOVES OR USE PROTECTIVE CREAM. ALL ELECTRIC EQUIPMENT 
ANO INSTALLATIONS SHOULD BE MADE ANO GROUNOEO IN ACCOROANCE WITH THE NATIONAL ELECTRICAL CODE. IN AREAS WHERE 
EXPLOSION HAZARDS EXIST, WORKMEN SHOULD BE R£QUIA&) TO USS NONFEflflOUS TOOLS ANO TO WEAR CONDUCTIVE ANO 
NONSPAflKINO. SHOES. _ 

350 HANLEY INDUSTRIAL COURT f O & a P i b O l I ^ <e] ST. LOUIS, MO. 63144 • 314-644-10C 
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SELECTION DATA 

GENERIC TYPE: Epoxy-coai Ur. Part A and Part S mixed 
prior to application. 

GENERAL PROPERTIES: A unique heavy duty high build 
ecoxy-coal tar primer containing inhibiting pigments. De
signed to give maximum protection against sub-film cor
rosion of steei. Has simple one to ona mixing ratio and long 
pot life. Excellent chemical resistance Including immersion 
service. Can be used over power-tool cleaned surfaces in 
non-immersion service. Brown color provides application 
contrast when used with black epoxy-coat tar topcoats. 
Easily applied by conventional or airless spray at recom
mended 8 mil (205 microns) thickness. May be used as a 
primer or topcoat depending upon service. 

RECOMMENDED USES: Carbomastic #3 Is generally used 
as a prime coat under Carbomastic #14 for an epoxy-coal 
tar system. Uses would Include: heavy duty maintenance 
coatings in water, brine, caustic and acid environments, 
lining for water, brine and crude oil storage tanks. Having 
outstanding resistance to H tS, it is widely used in water 
and sewage plants and pulp and paper mills. Also uud on 
off-shore drilling structures and marine installations. Excel* 
lent protection against severe splash and spillage of acids 
and alkalies. 

NOT RECOMMENDED FOR: Immersion in aromatic or 
ketone solvents; strong oxidizing exposures. 

CHEMICAL RESISTANCE GUIDE: 

Splash and 
Exposure Immersion Spiiusa 

Acids Very Good Exctllant 
Alkali«s Exultant EictHtat 
Solvents Good Vary Good 
Salt Excallent Exctllant 
Wator Excellent Exultant 

TEMPERATURE RESISTANCE: (non-immersion) 

Continuous 200*F (93*C) 
Non-continuous 280*F (138*C) 

Temperature rtsirtanca in immersion depends upon the 
composition of the Immersion solution. 

FLEXIBILITY: Fair 

WEATHERING: Good (chalks). 
Nov. 76-N 

ABRASION RESISTANCE: Good 

SUBSTRATES: Apply to property, prepared steel or other 
metallic surfaces as recommended. 

TOPCOAT REQUIRED: Carbomastic #14 is typically used. 

COMPATIBILITY WITH OTHER COATINGS: Designed as 
a primer for application directly to tha substrata. May ba 
applied over catalyzed epoxies, phenolics cr others as 
recommended. 

SPECIFICATION DATA 

THEORETICAL SOLIDS CONTENT OF MIXED MA
TERIAL: 

By Volume 
Carbomastic #3 76*1% 

RECOMMENDED DRY FILM THICKNESS PER COAT: 
8 mils (205 microns! 

THEORETICAL COVERAGE PER MIXED GALLON:* 
1219 mil sq. ft. (29.8 sqjn/1 @ 25 microns J 
152 sq. ft. at 8 mils (3.7 sq.m/1 6 205 microns) 

•NOTE: Material losses during mixing and application will 
vary and must be taken into consideration when estimating 
job requirements. 

SHELF LIFE: 2 years 

COLORS: Brown only 

ORDERING INFORMATION 

Prices may ba obtained from Carboline Sales Representative 
or Main Office. Terms - Net 30 days. 

SHIPPING WEIGHT: 
Ti 10*8 

Carbomastic #3 36 lbs. (16J M 155 lbs. (714 kos) 
Carbomastic Thinner 9 lbs in I't (4.1 kosl 4S lbs in 5's (20.4 kgs) 

FLASH POINT: (Pensky-Martens Closed Cup) 
Carbomastic #3 Part A 57*F (14*C) 
Carbomastic #3 Pan 8 S4*F (34*C) 
Carbomastic Thinner 73*F (23*Cl 

TO ina bait ol our kAowtaeao In* laconical data conujftoa lunla ara Uu* and accural* at »n* data ol \uiMxa and ara tuatiact lo cftana* 
wltftout on or nolle*, utar mutt contact Carootlna to «anry corractnaia Mlora toacilytoa & ocarina. f+» auarantn* ot accuracy M atvaa or 
tmeiMd. wa auaranioa our product* to conform to Caroottna duality control wa attuma no <«*oc*<«!&«Uty Icr ee*f»a«a, uarexmsnca or Inluiias 

'rauuiln* from tita. UUoliuv, li any, U limltad to faotacamant el products. Prteas and C O M flits ii' tit own. uro n"3'*es «a th*aoa •»m»«* 
notlca. NO OTHER WARRANTY OR GUARANTEE OP ANV Kiwn 
BY OPERATION n o i «<•" ~— — 
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A P P L I C A T I O N I N S T R U C T I O N S 

Trxw Imtruetlont ara not Intandad to mow product ttcammtnaniam tor ipstilie urvica. Trwv are luuod at an aid tn datarmlnlna cornet 
'^p^' iur<aca praparatlon, mixina irtitructlont. ana application proodura. it U luumM mat ins oropar product ra commend atlctna rut/a tvaan rrudd, 
" f * - Trvtta irutructlona mould be loilowac cloiaiy to con In tha maximum tesvica irom tne maiefult. 

I X -

SURFACE PREPARATIONS: Removd'any cii or grease 
from surface to be coated with dean rags soaked in 
Carboline Thinner #2 or Toluol. 

Steei: For immersion service, dry abrasive blast to a White 
Metal finish in accordance with SSPC-SP 5-63 to a degree of 
cleanliness in accordance with NACE #1 to obtain a 2 to 3 
mil (50-75 microns) blast profile. 
For Non-Immersion service, dry abrasive blast to a Com
mercial 8last finish in accordance with SSPC-SP 6-63 to a 
degree of cleanliness in accordance with NACE #3 to 
obtain a 2 to 3 mil blast profile. Power tool cleaning is 
acceptable for non-immersion; SSPC-SP3. 

MIXING: Mix separately, then combine and mix In the 
following proportions: 

2 Cal Kit. 10 Gat Kit 

Carbomastic # 3 Part A 
Carbomastic #3 Part B 

1 Gal 
1 GsL 

5 Gab. 
5 Gals. 

II 

Thin up to 25% by volume with Carbomastic Thinner. 

POT LIFE: 6 hours at 75*F (24* C) and less at higher 
temperatures. Pot life ends when coating loses body and 
begins to sag. 

t! 

APPLICATION TEMPERATURES: 

LT 

I! 

I! 

Ll 

I 

I 

Normal 
Minimum 
Maximum 

Normal 
Minimum 
Maximum 

Matt rial 
65-80'F (18-27*0 

5Q*F (10*0 
9Q*F m'z) 

Ambitnt 
6M5*F( 18-23aC) 

509F (IQ'C) 
12Q°F (49'C) 

Suriac« 
6H5BF{i8-27*C. 

50*F (10aC) 
12Q*F (49'CJ 

Humidity 
NA 
OX 

8S54 

Special thinning and application techniques may be re
quired above or below normal condition. 

SPRAY: Use adequate air volume for correct operation. 
Hold gun 8-10 Inches from tha surface and at a right angle 
to the surface. 

Use a 50% overlap with each pass of the gun. On irregular 
surfaces, coat the edges first, making an extra pass later. 

NOTE: The following equipment has been found suitable, 
however, equivalent equipment may be substituted. 

Conventional: Use 1/2" 1.0. Mat'l. Hose. 

Mir. & Gun Fluid Tip Air Cap 

Sinks #18 or ff62 67 ; 67 PB 
OiViloiaP-UBC 

or JGA 0 64 
tpprox .086" I.Q. approx 11 dm 4? 30 psi 

Airless: Use 1/2" ID. Mat'l. Hosa 

Mfr. &Gun 
DaVilbiss JGS-507 
Grace 205-531 
Sinks Model 500 

Pump* 
QHA-508 
ftesiaant 30:1 or Bulldog 30:1 
Mercury SC 

*Teflon packings are recommended and available from 
pump manufacturer. Use a .026" tip with 2400 psi. 

BRUSH OR ROLLER: Apply with clean, short-bristled 
brush and avoid rebrushing. 

DRYING TIMES: (at recommended thickness) 

Between coats: (Note 2) 
4 days @50*F{109C) 

48 hours @ 60°F (16°C) 
24 hours t? 75*F (24aCl 
12 hours €>90*F (32'C) 

Final cure:' 
Immersion service: 
14days@5Q*F (10*C) 
7days@75*F (24*C) 
4 days @ 90aF (32aC) 

Non-immersion service: 
or 4days«J50*F (10*C) 

2days(?75*F (24'C) 
1 day @ 90*F |32*C) 

"If Final cure is attained and recoat is necessary, special 
surface preparation may be required. 

NOTE 1: Excessive humidity or condensation on surface 
during curing may result in a surface haze, or blush, which 
must be washed off with water before recoating. 

NOTE 2: If exposed to sunlight for more than 36 hours 
wipa with Carbolina Surface Preparation #1 before topcoat* 
ing.. 

CLEAN UP: Use Carbolina Thinner #2 or xylol. 

STORAGE CONDITIONS: 

Temperature; 45-1JQ*F (7-r38C) Humidity; 0-100% 

For mora detailed information please consult specific 
Carboline Application Guides. 

CAUTION: CONTAINS rUMMABU SOLVENTS. KEEP AWAY FROU SPARKS ANO OPEN rlASiE&TlNICONFINEO AREAS W6«K«EN MUST WEAR 
FRESH AiRLlNS RESPIRATORS. HYPERSENSITIVE PERSONS SHOULD WEAR GLOVES OR USE PROTECTIVE CREAM. ALL ELECTRIC EQUIPMENT 
ANO INSTALLATIONS SHOULO BE UAOE ANO QROUNOEO IN ACCOROANCE WITH THE NATIONAL ELECTRICAL COOE. IN AREAS WHERE 
EXPLOSION HAZARDS EXIST. WORKMEN SHOULD B£ REOUREO TO USS NONFERROU3 TOOLS ANO TO WEAR CONDUCTIVE ANO 
NONSPARKSNd SHOES, 

3SQ HANLEY INDUSTRIAL COURT ST. LOUIS, MO. 63144 « 314-644-1000 
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M a s t e r B u i i d e r s T e c h n o l o g i e s 

C o r r o s i o n R e s i s t a n c e G u i d e 

CEILCOTE 2 CORROSION CONTROL PRODUCTS 

Monolithic Linings 

Monolithic Flooring 

Heavy-Duty. Coatings 

c 



I n t r o d u c t i o n 

Over 340 corrosive enwonrnems ara 
dassrned bv their effect on CE3LC0TE 
CORROSION CONTROL PRODUCTS, 
as determined by laboratory test and 
Seld exoenence. 

H o w to u s e th is g u i d e 

Examples A steel tank for etectrootatmg 
using aad-cooper solution at 160°F. 
Select the best comoinatoon of materials 
to protect the tank interior ana exterior, 
floor ana trencnes. 

1. Tank Lining 

Locate "Cooper Plating, Add" In the left 
nana column. Since the tank wtenor may 
De suDiected to possible imoact from 
'ailing parts, this snouid ba a heavy auty 
polyester lining. All of these are noted 
A-1, so you have a cnoica ot Ceilcrera. 
Raketine 100 Series or Ceiicota Lining 
System. Raketine could be rued out if 
there will actually be impact or abrasion. 
Choice between a Ceiicrets or a Ceitote 
Lining senes product wiii depend on 
economy or customer preference. 

2. Tank Extartor 

Refer to trie columns under "Light Duty 
Linings." All are rated A-1 exceot 
Rakeline 600. rated A-2. Any of these 
products can oe used, since tncsse rated 
suitable (or immersion are more than 
enougn tor soillaqe. Therefore, we use 
either one of the two lower cost products 
— Rakeline 300 or 600. Also refer to the 
CeilGard section of the chart 

3. Floor and Trenches 

Consider first that the floor is subjected 
to spills (2) and the trench to immersion 
(1). Consider also that spats cool rapidly; 
the floor protection may see 140°F. or 
less. One of the Ceifcretes would be the 
best protection. However, if the 
housekeeoing will be good and souls 
.n frequent you may select Corocrete T, 
which is gooa to 120°F.. ana is more 
economical. 

For trencn lining, consider that when a 
tank is emooed, preferably through a 
pipe from tank to trencn. there may be 
exoosure to 160°F. You. therefore, 
-eouire a neavy auty lining; one of the 
Ceilcretes would be most economical. 

Many applications are comoticated by 
mixtures of chemicals ana unexoectea 
temoerature fluctuations during 
cDeration. There may also be difficult 
conditions aunng proauct installation. 

1. A product rated C-l (140°F. 
immersioni can ba assumed to rate a 
higher temoerature for spillage. 

2. Rakeline 222HT 
To acnieva its maximum temoerature 
rating of 150°F., Rakeline 222HT 
must be applied in three coats on 
steel, to a thickness of 45 to 75 mils. 

3. Any product rated T or N for 
exposure to a strong, volatile solvent 
like Ethyl Acetate. Ethyl Ether or 
Methylene Chloride (one of the most 
difficult) could be suitable for splash 
and spill service because the 
solvents evaporate so quickly. 

4. A Light duty lining such as Rakeline 
252, rated A-1 (gooa to 130°F.) in a 
weak solvent like Hexane. can 
actually be used at mucn higher 
temperature if there is no water 
present 

5. Rakeline 200 Series rated E-1 (to 
10O°F.) in aqueous solutions will be 
satisfactory, in most cases, if the 
temoerature outside the tank 
reaches iO°F-20°F higher man this 
during the day. 

For these reasons, it is wise to consult 
Master Builders FecrxooGses before fim 
material selection in auesoonacne 
situations. 

6. Resin Topcoats. — AT — {Delta T) it 
the difference between the vessel 
contents ana the outside twntxaamre 
There is evidence that resin toccoac 
on Rakeline 100 Series can fail by 
blistering rf the c.T is higher than 
90°F. As a general rule, we rate the 
top coated Rakeline at 160°F. 

7. Sealants are rated only for spillage 
service, in many cases they can aisc 
be used in immersion service. 

3. For aggressive conditions m 
concrete vessels, use an electrically 
conductive primer so the lining can 
be spam tested for voids. 

9. Roonng is rated for temperature 
resistance on the basis of the first 
column: Frequent or Severe Spills. 
Constant flow over a floor, or 
puddles in floors, are considered 
immersion service. 

10. Rakeline 100 Series linings are not 
recommended for concrete sunaces 
simply because it is impossible to 
test the thickness with a magnetic 
gauge. Thickness of other linings is 
easier to control. 

C o m m e n t s o n r a t i n g s a n d p r o d u c t u s e 

Key to Chemical Resistant Chart 

Rating........ : - ' . Meaning— . . - . . r ^ ^ t ^ ^ -
A Good to maximum temperature ot product In many caaiM. tmw 

maximum ternperatura recommendation vanes tor the type at -^--^ 
"' substrata c* type cjfs«vk»Se^ 
• . (oppooto pageist: \jiVr:" ~ « ^ > ^ j g s s c e ^ ^ ^ ' -

• B .V .̂ Gpod to.180°Fr {83fC4.'; 
-—^C^^<^'to44b^;<6(ya) -v. '• 

_El^Good to 10O°F.(38°Ct) ^ -'^"^S 
Rating %* is used for ambient temperature cxxwrtfonaâ  
1. Immersion, constant flow or ccttoenaing vapors. This ccwroonaoptoo'^-

tanka. stacks, trenches, and ftoora with frequent spots that are 
washed frequency or wrach have poor d r a f n a c ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 

2. Ckxaaionai apfaah or soiiaoa appeea to tank exwtr^' waaa.-si«ftoPE8 »T 
that are nc« vvaanexl tojdSuta a^jm^tpa^tt^"1^' 

, 3» Fumes thatara siot Ukafy to csriciensaL-t 
' ̂  Jl"varies with conditions end rapusnss tsadno^Thlsjratt̂ jB ( 

•. ( think tha pnjdt«jwjH ^ 
' N Not reconin̂ tendacL-Thê  areItnany cases where j 

.1. ba used tor short tarm exposures or very dfluta ece^w^Bj 
conditions are fraquandyfound in chBrracai wsa»dfspcw'i^jttoiapcgr" 

> These rsoure ccnsmtaacrt wrift Mastar Strikiers Teĉ riolcĉ w axoaila^rS: 



Product Temperature Limits 
(Wet Service unless Indicated Dry) 

Linings 

Stset Substrata 
! mrmrsaort. Constant Flow or 

Conttatmnq Temoscstures 
°F. Aoprox. °C. 

Concrete Substrata 
LTtmar»*on. Constant FJO>» cr 

Condensing Temperatures 
°F Approx. «C 

Csiicreter* Senes 
Caroline* Series txceot 5Q5-2 
Coroline* 505J2 
Ceilcote Lining Series Excsct 68 
Ceilcota Lining 68 
Rakeline* 100 Series 
CeilLine 60 

160 71 
160 71 
160 71 
160 71 
140 60 
200 93 
160 71 

130 83 
180 83 
160 71 
160 71 
140 60 

Heavy-Outy Coatings 
Steel Substrate 

Immersion or Condensing Vapor 
°F Approx. °C 

Steei Substrate 
(Dry Servtcsi 

3 F Aoprox. °C 

Rakeline* 222HT& 282 
Rakeline* 200 Series (Exceot 222HT 4 282) 
Rakeline* 300 Series 
Rakeline* 600 Series ana Raketar* 

150 83 
130 33 
120 49 
120 49 

350 176 
300 148 
220 10S 
220 105 

R O O T Toppings 
Frequent or Severs Sptts 

°F Approx. °C 

Occasional Sptesn, 
Spill or Rinse 
°F Aoprox. °C 

Ceilcrete* 
Coroline* Series 
Ceilcote 681 Ftoor/Corocrara r 
Ceilcote 682 Roor 
Ceilcote 683 Floor/CorocretB SL 
Ceilcote 685 Floor 
Corocrete SR 

160 71 
170 76 
170 76 
180 83 
140 60 
180 83 
140 60 

300 148 
300 148 
250 121 
250 121 
200 93 
250 148 
200 93 

Polyesters, vinyl Esters. 
Refer to Following cnnrts 

Rating (1) 
tYnmsrsa&a, Constant Row 
Frequent SpUlags, Condensing 
Vapors. 

Ratings (2 and 3} 
Dry and Non-
Condensing vapors 
Ocessionei SpttSs, Rinse. 

211-212 
232 
242 
251-252 
300-350 
222HT 

130°F 49°C 
130°F 49«C 
130°F 49»C 
130°F 49°C 
120°F 49»C 
150°F 66°C 

180° 83°C 
250° 121°C 
250° 121°C 
250° 121°C 
180° S3°C 
400° 204»C 

Epoxlea 
Rating (1) 
Irrnnersmn. Constant Flow 
Frequent Spillage, Condensing 
Vaoors. 

Ratings (2 and 3) 
Dry and Non-
Condensing Vapors 
Occasional SoUls. Rinse. 

650HB/FDA 
661 
600 
615/620 
630 

120°F 49°C 
120°F' 49«C 
120°F 49°C 

Mot Recommended 
170°F 7T»C 

250°F 121°C 
225°F 107°C 
225°F 107«C 
250°F/300°F 121°C/149«C 
300°F 149°C 

Ur ethanes 

Rating (1) 
tamsrston. Constant Flow 
Ffequsnt Splliage, Condensing 
Vapors. 

Ratings (2 and 3) 
Dry and Non 
Condensing Vapors 
Occasional Spills. Rinse. 

470 
480 

Not Recommenced 
Not Recommended 

250°F 121°C ' 
250°F 121°C 

Expansion Joint Sealants 
Immersion or 

Condensing Vapors 
°F A D O I O X . °C 

Occasional Splasn 
SplU or Rinse 
°F Aoprox. °C 

Ceilcote EJ3 & 4 
Ceilcote EJ10 
Ceilcote 6J11 

140 60. 
120 49 

200 93 
180 83 

Notes on chemicals in Corrosion Chart 

NOTE: 1 Lab tested at amoient temoerature or at temoerature rated. For higher temoeratures. Master Builders Technologies should Be 
consulted. 

NOTE: 2 Reauires caroon tiller for Ceilcretes and Corolines. resin toocoats tor Fiakelines ana CeilLine 60. a syntnetic veil for the Ceilcote 
Lining Senes. 

NOTE: 3 Linings tor Potassium or Sodium Chlorate are limited to 160°F. Coroline ana Flakeline 100 Series are rated C• 1. since mere ts no letter 
designation tor 160°F. They are actually good for 160°F. 

NOTE: 4 A lining for Bright Nickel plating tanks must be aoorovea by the suDPlier ot the bath salts. For wastes, this is not rectuired. 



S e l e c t i n g t h e right f l o o r s y s t e m . 

To help you determine the best 
floor system tor your process envi
ronment, we have rated the perior-
mance of each system under a 
complete range ot service conai
tions. 

It may be necessary to combine 
materials or alter standard specifi
cations to meet your requirements. 
Such versatility is buiit into Master 
Builders Technologies floor mater
ials. Consult Master Buiiders 
Technologies concerning your 
specific application. 

N E W / O L D 
W E A R iTHERMAL I C O N C R E T E 

SPECIALIZED 
C H E M I C A L S P I L L A G E A R E A S 

Ceilcote od I R o a n 
U n r n n i o r c M Topping. Traffic 
AogregawwiMad Vt" to v«~ loo-ana; IUll a 
Juraourtv. and cnairacaj nrWancac conva 
Tumlmncf matvtvu. He all cumrra USOA r 

E E E G F G F F N E N 
• ttOOP'QMCftO'Hf 

F G E F F E G F G N N G F 

Ceilcote o£2 F l o o r 
Fiberglass HainJoread. Sarutarw. 
I OO-nnt floor. £oo-v tm 
che-iacal and tfiaiiiiai aiwUi 
r fqumima . 

F G E 
OSDA 

E E E E E E E G F G E G G E E G E N N E E 

Ceilcote 683 Floor: 
Light Outv. 

USDA and MID r 

ItBOTt imaanidlaf F G E G F G G F N G N F G E G G E E G E N N F E 

Ceilcote it&i Floor: 
Heavy Outv. 

Rae--iaa» meiiowm 3/16* "ooe. Emm * 

i USOA n iim a n — 

E E E E G G G G F E G F G E G G E E G G N E E F 

Gtlicx-rte b o n o : rlber^taaa riaaxtaecao. 
Floor and InBMnttM. 

15 /3r Jrt-aj.« 
lartca. AM 

Silica hilar — tiarawM aooacsi 
Girbon hilar — COIMIKM or « 

f hilar — . 

G E E E F G G G N E F E E G E E E E E G E E F F 

Carolina Sanaa (S05M 50SJZ Ara U S D A Aprjrovaul 
16/32* Unino, I 

nance. AM 
Silka Idler — itanoard ao 
Carbon hilar — eonducova or a 
AbnaioiHnaam niJrt — . 

G E E E G G G F N E F F G E E E E E G G E E F F 

C o r o c r a e f : 
Undcrlavmcnt. Restoration t U S D A Aoprovcdl 
Aggregate nilad H -6~ paivmer mmaie. case « oiacemem. 
raptd.«eTnr*a and corrtDanowt wifh moat Caikota tuneim. 

E E E G F G F F N E N N F G N N F F F N N N G N 

Corocrete J : 
Unreinrorced Topping. Traffic (USOA Approvedl 
Aggregate nllad M" looping. High waar raesunca, fluraotluv ana 
moderate cnairticaj reaatanca. 

E E E G F F F F N E F N G G F N G G F G N N N N 

Corocretc s L : 
Medium Duty. Clcanable. 
Serm-Mil-leveflnq 55 mil tor-ana, Mochned lor -annum clean-
iCMluv ano chermcai resatanca. arad resanani or smoom nnnh 
jvaiiabta. Mara current USOA ano HID twuiiiiMiiil 

N F E G F G G F N F N F G E G G E E G E N N F E 

Corocrctc a R : 
Personnel Safety Floor. 
Two coal rcMicT mxy&tta <iud ntmrnm mjnmn. Norrnnal 40--50 mt<*. 
ncorpomas aiununa gm for mmxanum w-ur and wo raatanca. 

G E E G F G G F N G F N F G F F G G F G N E F F 

CarocT-ne C S ; 
Concrete Seai.tr. 
A low vtactwrv, one comoon«m ivsttBi 
; o ncranr lunacn wnara ausonq • * 

UM an Mrruaiiv aii n«w 
idaai lor MfvnouM 

G E E G F G N N N G E F G G G G G G F G E E G F 

E = Excellent G = Good F = Fair N = Not recommenaed 



HEAVY DUTY UHHtGSS UGH 

H i l l ! 

" I I " L /////# /i/i/i/t/i/f L 
H i l M H I i U l i U l l l i , 

• j s Ik 

l i / i 

'> /«• I9 IS / * /& / 4 y / / 

I SI /& i /f/i/t/t/f/t, 
' / / / / / / / / / / / / / / / / / , 

Acetauoenvae 100% T r j N N r T T- , T N 1 N N r N 1 N N N T N N I T T 1 
Aceuc And • 10% A1 T T T C1 Al A1 Al 1 A1 CI Bl a A1 CI 1 A1 a N A1 CI Al 1 A1 Al i 
Acetic ACM - 10-50% Al N N N 01 CI i C1 01 A1 01 CI 01 CI Dl CI 01 N A1 01 Al CI A1 I 
Acetic Aoa 50% io taiacaii 100% 01 N N N T 1 01 I D1 T D1 T Dl T Dl T 01 T N 01 T E2 : A2 A2 i 

01 N N N El 01 01 01 01 01 01 1 01 1 01 E! 01 El N 01 El 02 . El El 1 
Acetone • 100% C2 C2 C2 02 N C2 1 CZ N C2 N C2 N C2 N C2 N N C2 N N C2 02 1 
Acetone-10% C1 A1 CI 01 E! CI a 01 Al 01 CI N a El I a N E2 Al El T At Al 
AC^CfllOO08-1C0% T T T N N T T N T N T N T N T N N T N N T T 
Acrylic Aod • 100% 01 N N • N El 01 Dl 01 01 Dl 01 01 01 E! 01 Dl N 01 EJ £2 A2 A2 
AcryionttrM T N N N N N N N T N N N T N N N N T N N T T 
Adoc Aod • 25% CI CI Dl 01 01 1 C1 CI 01 CI CI 01 01 CI 01 CI D1 T a 01 01 CI 01 
Allyl Atonal' 01 El El T 01 01 01 01 01 01 01 01 01 01 01 Dl T 01 01 T 01 01 
Ajiyi Chtonoa T T T N H r T N T N N N T N N N T N N T T 
Alum (Saturated Solutmni CI C1 C1 01 C1 ci CI CI C1 a a a C1 C1 CI CI Al a C1 01 CI 01 
Alum-rum Brorruoe Al A1 Al A1 A1 A1 Al Al A1 Al Al A1 Al A1 Al A1 T Al Al Al A1 A1 i 
Aluminum Chlonoa A1 Al Al a A1 Al Al Al i A1 A1 A1 A1 A1 A1 Al A1 A1 Al 1 A1 A1 A1 A1 I 
Aiumrum Nitrata tSaiuraiect) Al A1 C1 C1 Al A1 A1 A1 A1 Al A1 A1 A1 A1 A1 A1 A1 Al Al Al Al A1 I 
Aluminum Sulfate C1 CI C1 c i a CI CI CI C1 a CI a CI CI a CI Al a CI Al Al A1 I 
Amrnona iW« Gasl CI Al A1 A1 CI CI C1 N CI 81 CI N a CI C1 N A1 c i CI N Al A1 i 
Arnrnonrurn Chlonoa Al A1 Al Al A1 A1 A1 A1 A1 A1 Al A1 Al Al Al Al Al A1 Al Al Al A1 
Amrrow-Ti Coctamoreavte' - 30% C1 C1 CI C1 CI CI a CI C1 C1 Ci CI CI a a CI T c i CI T CI 01 
Amrrwr-um Ruonoa - I0%» CI Al CI C1 A1 Al A1 Al A1 a C1 a CI a C1 a A1 a a Al Al Al 
Anvnonrum r-rydroxoa - 20% 01 CI C1 C1 01 01 01 N D1 N N N N 01 01 N El El D1 N H El 
Amrronrurn uuryi Suifata' • 30% Dl 01 D1 01 D1 01 D1 01 01 01 01 01 01 01 01 Dl A1 01 01 Al Al A1 
Arnrnonrurn Nitrata Al Al Al Al Al A1 A1 Al Al A1 Al A1 Al A1 Al Al Al Al Al Al Al A1 
Ammoraurn f̂ -rsusaBi Al •1 01 01 At A1 A1 Al Al A1 A1 A1 Al A.1 Al AT Al Al A1 Al Al Al 
Arnrnorsum Sulfate Al Al Al Al A1 A1 A1 Al Al A1 A1 A1 Al Al A1 A1 A1 Al Al Al Al Al 
Amrnoraurn Sulfide A1 Al Al A1 Al A1 A1 01 A1 Al Al 01 A1 Al Al 01 A1 Al Al Al A1 A1 
Ammonium Sulfite Al Al A1 Al A1 A1 A1 Al Al Al Al A1 A1 Al Al A1 Al Al A1 Al Al Al 
Amrnon-jm Xylene Sulfonate' • 40% C1 CI CI C1 C1 CI CI CI CI CI C1 a C1 a C1 C1 Al CI CI Al Ot 01 
Amy! Acetate1 D1 T T T El 01 D1 01 D1 01 01 01 01 El 01 01 N 01 T N 01 01 
Amyl Alcohol N 01 01 01 C1 C1 a CI CI A1 A1 Al Al Al Al Al At Al 01 Al At Al 
Aniline D1 N N N N T T El Dl N T El 01 N T El N. 01 N N 01 01 
Aniline HyqrtxJilonoa Al CI CI 01 CI CI C1 N Al 01 T T Al a T H T Al CI T CI Al 
AjvMizira-Chrorric See Chrome ACM • 10% 
Arioaizirw-Suflunc Sea Sulfuric Aod • 20-50% 
A-t-nony Chionde (tn) 01 01 01 01 01 01 01 01 01 D1 01 01 01 01 01 D1 01 01 01 El El El 
Aqua fleaa N N N N N N N N N N N N H N N N N N N N N N 
A/serous Acid CI T T T 01 01 01 01 C1 CI A1 Al CI CI Al A1 T C1 C1 01 CI 01 
Barium Chionde Al C1 CI C1 Al A1 Al Al Al Al Al Al A1 Al A1 A1 Al Al Al A1 A1 Al 
Barium Hydroxioe C1 Al Al A1 C1 CI CI El CI CI CI El CI CI CI El A1 a CI N C1 01 
Barium Sulfide CI A1 Al C1 CI CI CI El C1 CI CI El CI CI C1 El Al a CI El CI 01 
Benzai Chlonoe T 01 T T T T T T T T T T T T T T T T r T T T 
Benzawenyoe El T T T H T T N El N T N E! N T H N El N N El El 
Benzene i Benzol 1 01 01 01 T N El 01 El 01 N 01 El 01 N El El N 01 N N 01 01 
Benzene Sulfonic Aod 50-100% CI T T T C1 CI C1 01 CI B1 CI D1 C1 CI CI 01 N CI CI A1 CI A1 
Benzene Thiol N N N N N N N N N N N N N N N N N N N N N N 
Benzyl Alconoi1 01 01 D1 01 01 01 01 T D1 01 01 T 01 01 01 T T 01 T T 01 01 
Benzoic Aod (Saturated) A1 C1 CI C1 A1 Al A1 A1 A1 A1 A1 A1 A1 Al At Al Al A1 Al Al Al A1 
Benzoyl Chlonoe T Dl Dl 01 T T T N T T T N T T T N T T T T T T 
Benzyl Chionde1 01 01 T T N T T N 01 N r N 01 N T N N 01 N N 01 01 
Black Liauor iPaoen CI A1 Al C1 C1 CI CI a CI C1 ci N a a C1 N A1 a a N CI 01 
Boric Acid (Saturated A1 C1 C1 CI Al A1 A1 Al A1 B1 Al 01 A1 Al A1 01 A1 Al Al A1 A1 Al 
Bromine. Wei Gas D1 N N N 01 01 01 01 01 01 01 01 01 01 01 01 N 01 01 T Dl 01 
Bromine. Ory Gas D3 N N N 03 03 D3 03 03 03 03 03 03 03 03 03 N 03 03 T 03 03 
Bromine Water • 5% 01 N H N 01 01 D1 01 D1 01 01 01 01 D1 01 01 N 01 01 T 01 Dl 
Sutano Normal 01 C1 CI C1 01 C1 CI 01 CI 01 CI 01 01 D1 a 01 T 01 01 Al C1 A1 
Butyl Acetaie E1 E1 El T El E! El El El El El El El i E! El E1 T El E2 N El El 



CEILCOTE 
Corrosion Control 
Products 

? I & I 
I 

• / # 

i 131 y i 
' • / • S I 

/////////// N? / «? 

•///////////////////// 
Aceiajoamoe 100% N I D2 N N 1 02 I N N N E2 I 02 I 02 N 02 N 02 02 N N N 
Aceac Aoo • iff* Al A, A1 I A1 A1 I A1 N 02 I D2 I A2 A2 A2 A2 A2 A2 D2 02 E2 D2 
Acetic Aod- 1050% Dl | A1 I 01 I 01 C1 I 02 N N N I A2 I A2 A2 A2 A2 A2 N 02 T T 
Acetic Aaa S0% so (Glacail 100% 02 A2 I 02 D2 1 A2 1 N N N I N I A2 C2. 02 A2 I 02 A2 N N N N 
Acetic A/iftv-jnee E2 02 I 02 I 02 1 El I £2 N N N I A2 | 02 02 02 02 D2 N T N T 
Acetone- 100% N E2 | N N C2 I N N N D2 I C2 I E2 N E2 E2 C2 C2 N N N 
Acetone - io% El A1 El 01 Al 1 E2 E2 02 | 02 | A2 A2 A2 A2 A2 A2 A2 T T T 
Acew ChJonoe - )00% N T N T T ! N N D1 T I T T T T T T T N T N 
AcryfcAcrJ-100% E2 A2 E2 E2 ! A2 1 E2 N N N A2 C2 D2 C2 02 A2 N N T N 
Acrytonrtrw N N N N T ! N N N N ! T T N r H' T N N T N 
Adwc Aca • 25% 01 D1 01 01 I CI I D2 T A2 | A2 I A2 A2 A2 A2 A2 A2- A2 02 E2 02 
AtylAtrxfsS 01 Dl Dl 01 01 I 61 T 02 D2 A2 I A2 A2 A2 A2 A2 •D2- T E2 T 
Aayl Chlonoe N T N T • T I N N N T 02 T N T T 02 T T T T 
AJum (Salura-sa Sofuaom 01 01 01 01 C1 I 02 D2 A2 A2 I A2 ) A2 A2 A2 A2 A2 A2 D2 02 02 
AJurrjnum B/orraoa A1 Al A1 Al 1 A1 I A1 A1 A2 A2 A2 I A2 A2 A2 A2 A2 A2 02 E2 02 
Aluminum Chlonoe A1 Al A1 Al A1 I Al El A2 A2 A2 A2 A2 A2 A2 A2 A2 02 02 I 02 
Akmrtumstrm (Satuta-sol Al A1 Al j Al Al Al A1 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 02 02 
Aluminum Sulfate A1 Al A1 AV Al El El A2 A2 A2 A2 A2 A2 A2 A2 A2 02 02 02 
Anvrwna iWet Gasl A1 I A1 A1 N A1 N E1 A2 A2 A2 I A2 A2 I A2 D2 A2 A2 02 E2 •T 
Anvnomon Chlonoe Al I Al A! A1 Al El El A2 A2 I A2 A2 A2 A2 A2 A2 I A2 D2 02 I 02 
Ammon-jm Ccccaranorvte • 30%' Dl 01 01 01 CI T T T T A2 A2 A2 A2 A2 A2 A2 D2 02 02 
A/TUT»r«um Piaetoe -10%* Al A1 Al A1 A1 02 02 E2 02 A2 A2 A2 A2 A2 A2 A2 02 E2 02 
Arr»Ttomirn Hysraxioe • 20% El El El N El N El A2 A2 A2 A2 A2 A2 D2 A2 A2 02 E2 T 
Aflimoraum Lauryi Suttata • 30%' Al Al Al A1 A1 Al 02 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 02 02 
Animcorum Nitrata Al A1 A1 A1 A1 Al A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 02 02 
Amfnonajrn PefsuriaiB Al Al Al Al A1 Al A2 02 02 A2 A2 A2 A2 A2- A2 02 02 02 02 
Amrnoraum SuMUm Al Al A1 Al Al Al Al A2 A2 A2 A2 A2 A2 A2 A2 A2 02 02 D2 
Ammcr-um Sufise A1 A1 A1 El A1 A2 Ei A2 A2 A2 A2 A2 A2 A2 A2 A2 02 02 02 
Ammoreum Sulfrte Al Al Al Al Al Al E1 A2 A2 A2 A2 A2 A2 A2 A2 A2* 02 02 02 
Ammom-Ti Xvtene Suitorast • 4Q%» 01 D1 D1 01 01 D1 T A2 A2 A2 A2 A2 A2 A2 A2 A2 02 02 D2 
Amyi Acesa-a' T 01 D1 01 01 N T T T 02 02 D2 02 02 02 02 N N <N 
Amy! AJcoriot Al Al Al Al A1 Al A2 02 D2 A2 A2 A2 A2 A2 A2 A2 02 £2 T 
Aniline N T N El 01 H N N N 02 ' T N T D2 02 N N E2 N 
Andine HydrcoiionQa 01 01 01 N CI T T T T A2 A2 A2 A2 A2 A2 02 T T T 
Anccttsnr̂ -Ch-anc See Ovr-rnc Aca • 10% 
Awoizjnr̂ Suifurc Sea Sulfuric Aod -20-50% 
Antimony Chionee rtril El El El E1 El T T E2 E2 D2 02 D2 02 02 02 E2 02 C2 02 
-qua fleoa N N N N N N N N N N N N N N N N N N N 
Ansenous Aca D1 01 01 01 CI 01 T T T A2 A2 A2 A2 A2 A2 A2 02 02 02 
Barium Chionde Al A1 A1 A1 A1 A1 A1 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 DZ 02 
Barium riyrjrozue 01 01 01 El C1 02 01 A2 A2 A2 A2 A2 A2 02 A2 A2 02 E2 T 
Banum Sulfide 01 D1 D1 El C1 02 01 A2 A2 A2 A2 A2 A2 D2 A2 A2 02 E2 02 
Benzai Chlonoe T T T T T T N T T T T T T T T 02 N E2 T 
Senzaiattrtvoe N T N N El N N T T 02 T T T T 02 T r N T 
Benzene tSenzai N 01 N 01 01 D2 N 02 02 D2 02 N 02 02 02 02 N T N 
Benzene Sudors: A G « 50-100% Al Al Al A1 C1 El T T T A2 A2 A2 A2 A2 A2 T T T T 
Benzene (hid N H N N N N N N N T T N N N N N N T N 
Benzyl AJconoi' D1 01 01 T 01 D1 T T T D2 02 02 02 T D2 02 T 02 T 
Benzoic Aod (Saturateai Al Al A1 A1 A1 A1 El A2 A2 A2 A2 A2 A2 A2 A2 A2 02 E2 02 
Benzoyl Chtonde T T r N T T r T T T T T T N T 02 r T T 
Benzyl Chlonoe' N T N N 01 N T T T 02 T T T T D2 02 N T N 
Blade Liouor iPaoen Dl D1 01 N CI N El A2 A2 A2 A2 A2 A2 A2 A2 A2 02 T T 
Boric Aod (Saturated A1 Al A1 Al At El El A2 A2 A2 A2 A2 A2 A2 A2 A2 D2 D2 D2 
Bromine, wet Gas D1 D1 01 1 01 Dl T N N 02 N 
Bromine. Ory Gas 03 03 D3 I 03 03 T N N 02 N 
Bromine water • 5% 01 01 01 01 01 T N N N A2 A2 A2 A2 A2 A2 N N 02 N 
Butane*. Normal A1 A1 A1 I A1 A1 El T 02 02 A2 A2 A2 A2 A2 A2 A2 T D2 T 
Butyl Acetate E2 E1 El E1 E1 E2 T T T D2 02 02 D2 02 02 02 N N N 

KEY TO 

RE-81MCC 
CHAHT 

R*e-a< 
A 
B Good n 180 f (Tl "01 Manran 
c Oooatj I40"F(-0«CT 
0 Gooa*) l20°fr37«Cl Amcart 
; Gooa B 103 f 137 «C1 

RaBn-C 
r \to-a)W«Conaana, 

Mavrvoura iaaL 
Coram I 



HEAVY 0UT7 UG 

I 1 I I E ' / / •' / / / 

iutvl AcrvatB' ~ T N | N I N I N | T | T l N j T ] N I T N T N | T | N I T ! T | N | N i l iT~f 
iutylAm-Te T N I N I N I N I N I N I N I T I N I N N T N j N I N I N j T | N N T T j 
lutyt C-rtxtoC 01 I 01 I 01 | 01 i 01 I 01 I 01 i 01 i 01 I 01 i 01 01 D1 01 | 01 01 | T i 01 I 01 T D1 01 i 
luM Canbsa Acetatfl' El i 01 j T | N i N I T j T j El i El I N I T El I El N j T El N i El N N El E1 I 
lutyt C&k-eowe' 01 I 01 j 01 I 01 I 01 | D1 | 01 i 01 I 01 | 01 I 01 01 I 01 01 01 j 01 T j 01 01 T 01 01 j 

Butyl Ac-vats' T N N N N T T N T N T H r N T N T T N N Ei E1 I 
Butyl Am™ T N N N N N N N r N N N T N N N N T N N T T I 
Butyl Cartxtol' 01 01 01 01 01 01 01 i 01 I 01 01 01 01 Dl 01 01 01 T 01 01 T D1 01 i 
Butyl Cartjsa Acetata' El 01 T N N T T El El N T El El N T El N El N N El E1 I 
Butyl CeJloiictva' 01 01 01 01 01 D1 01 01 01 01 01 01 01 D1 01 01 T 01 01 T 01 01 ! 
Butyl Ceflcacsva Acetate' El 01 T N T El E1 El El T El El E1 T Ei El N E! T N El El 
Butyl Elhar' D1 T T T 01 01 01 01 D1 01 01 01 01 01 01 D1 T D1 01 T CI 01 I 
Butyl Aca LevunrtB1 

01 01 T T 01 Dl 01 T D1 01 01 T 01 01 01 T N D1 01 T 01 01 i 
Butyre Aca • 100%' 01 N N N 01 01 1 01 01 I 01 01 01 I 01 01 01 01 01 N | 01 01 T 01 01 
Cadmium Plating • Cyantoa CI At "A1 A1 C1 CI C1 N I CI C1 CI N C1 C1 CI N A1 CI CI N Al A1 
CaJcum 6oufl*» Al CI C1 C1 A1 | Al A1 A1 A1 Al A1 A1 A1 Al Al A1 A1 Al Al A1 Al A1 

; CaJcjum Oitanoa Al Al A1 Al A1 A1 A1 Al A1 A1 Al A1 A1 Al A1 Al A1 Al Al A1 Al Al 
CaJcjurn Hydroxae- C1 Al A1 A1 CI CI C1 02 CI CI CI 0 2 C1 CI CI 02 A1 C1 C1 02 C1 A1 

: 'CaJaum Hvpocnuiua • 5%» 01 N N N 01 01 Dl 1 Dl 01 01 01 01 01 El C1 C1 N Al Al N 01 01 
Caidurn Nrtrata Al Al A1 A1 A1 Al I A1 Al A1 Al Al Al A1 A1 A1 A1 Al A1 Al Al At A1 
Caoryiic Aod lOdanac Acni' Al N N N C1 C1 C1 C1 A1 C1 I C1 CI A1 CI CI C1 N A1 CI E1 CI 01 I 
Carbotc Aoo (Pherwi • 68% El N N N H N N N E1 N N N Ei N N N N El N N El El 1 
Carbon 6 ounce (Oil Fumes iwen C1 01 01 01 01 E! El N C1 01 El N CI 01 E! N r CI N N C1 Al 1 
Carbon retracfuorae CI CI CT D1 El CI C1 C1 A1 El | CI CI CI El CI CI Al Al E2 T Al 01 | 
Castor OU CI 01 01 01 Al A1 Al A1 A1 CI CI C1 C1 Al Al A1 El A1 Al 01 A1 01 
Cetosorve' 01 01 01 D1 01 01 01 01 01 01 01 01 01 01 D1 D1 T 01 01 01 C1 01 

j Coflcoorve Acataa' 01 Dl T T N E! El El 01 N E! E! Dl H EI El T 01 N N 01 01 
CNoraac-rtc Acad • 1-20%' Bl N N N CI Al A, 01 A1 CI 81 01 81 CI Al 01 N Al CI 01 01 01 
Oitoroacete Aca • 20-50%' 01 N N N E! 01 01 E1 01 E1 01 01 Dl El 01 01 N 01 El T 01 01 
Chloroaowc Aca • 50-100%' H N N N N N N N N N N N N N N H N N N N E2 £2 
Oilonna Obxas SoMan C1 N N N A1 Al A1 01 C1 A1 Al 01 CI A1 A1 01 N CI C1 T Al A1 
ChJame G»a • Ory A 3 H N N A3 A3 A3 A3 A3 83 83 B3 B3 A3 A3 A3 N A3 A3 03 A3 A3 
Ottonna Gaa • Wet A3 N N N A3 A3 A3 A3 A3 83 83 B3 83 A3 A3 A3 N A3 A3 N A3 A3 
Chlc*ine W-tar - Saturated Al N N N Al Al Al At Al 81 81 81 81 Al At Al M Al A1 a At Al 
Chtorceen-ene (Moral1 

01 01 01 T N El El H 01 H Ei N 01 N El N N 01 N T 01 01 
Chkxooutane' 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 D1 r 01 01 T 01 01 
Chics utui in H N N N N N N N N N N N H N N N H N N N £2 E2 
Chtoreonenct N N N N N N N N N N H N H N N N N N N N N N 
Chtorosurronc Aca N N N N N H N N N N N N N N N N N N N N N N 

' Chlofototuene' 01 D1 £1 T N El El N 01 N El N 01 N El N N 01 N N D1 01 
Chrome Aca • 10% At H H N N N N A1 A1 N N 81 El H N A1 N E1 N N E! El 
Chrome r»trrtinq 20-48 oz/gai' N N N N N N N N N N N N N N N C1 N T N 02 02 02 
Chrome Chlonae A1 CI CI C1 A1 A1 A1 A1 A1 Al Al A1 Al. Al A1 Al Al A1 A1 A1 Al Al 

. Citric Aca Al Al A1 A1 Al Al Al A1 A1 A1 A1 A1 A1 A1 Al A1 A1 Al A1 Al Al Al 
Cooper Plating - Cyanide 01 Al Al A1 01 01 01 Dl 01 D1 01 01 01 CI C1 N A1 CI CI N Dl 01 
Coooer Plating - Aod Al 01 01 01 A1 A1 Al A1 A1 Al A1 A1 A1 Al Al A1 A1 Al Al A1 Al Al 
Com Oil A1 01 01 D1 A1 Al Al Al A1 At Al Al A1 A1 Al A1 A1 Al Al A1 A1 A1 
Cottonseed Oil Al 01 01 01 A1 A1 A1 A1 A1 Al Al A1 Al A1 A1 A1 A1 A1 Al Al Al A1 
Cresa iCresyic Aca)1 

T N N N H T T N T N T N T N T N N T N N T T 
Cresylc Aod1 

T N N N N T T N T N T N T N T N N T N N T T 
Cumene' D1 01 01 01 D1 01 01 01 01 01 01 Dl D1 01 01 01 N 01 01 01 01 01 
Cyctohexane1 CI CI C1 CI 01 A1 Al CI A1 01 Bl CI CI 01 Al C1 T CI D1 01 C1 Ot 
Cyctohexanone' 01 01 01 T El 01 D1 T 01 El D1 T D1 El 01 T N 01 El T 01 Dl 
Cymene' 01 01 D1 01 01 Dl 01 01 01 01 01 01 01 01 01 01 A1 D1 01 T Dl D1 
Oextrosa Al A1 Al A1 Al Al A1 A1 A1 Al A1 Al A1 A1 Al Al A1 A1 A1 Al A1 Al 
Oibromoorooane Prtosonate1 El E! El El El El El El El E! El El El El E! El T El El El El E1 
Dibutyl Prrthaiate CI Al A1 A1 C1 C1 C1 C1 C1 CI CI C1 CI C1 C1 C1 T C1 C1 01 A1 01 
Dichloro Acetic Aca • 20%' 01 N N N 01 01 01 01 01 01 D1 01 01 01 01 D1 N 01 01 01 01 01 
Oiethanotamine' 01 N N N 01 01 01 01 D1 01 01 01 01 D1 01 01 T D1 D1 01 01 01 
Oiethvtene Chlororormate' T T T N T T N T N T N T N T N N T N N E2 E2 
Oiethvtkelone - 100%' El T T T N T T T E! N T T E1 N T T N El N N El El 
Oimemyiaminocxooyiamine T N N N N N N N T N N N T N N N N T N N T T 
Oimemvl Aniline 01 T T T Dl 01 01 01 Dl 01 01 01 01 01 01 01 T 01 01 01 01 01 

Lining Senes 
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Butyl Acrytate' 
Butyl Amra 
Butyl Carboa1 

Butyl Carbdot Acetate' 
3uty( Cetosc-vs' 
Butyl CeiiosoM Acsnata' 
Butyl Ether' 
Suryl Aod Levutrac1 

Butync Acad - 100%' 
Cadmium Plating • Cyareoa 
CaJcaan BistMia 
Caldurn CNorioa 
Ciidum rtydronde* 
Caksurn Hypocttorta • 5%» 
Caidum Nitrata 
Caoryic Add (Octane* Aeas< 
CarbOz: Acad (Pnenoti • a9% 
Carbon eisutae (Oil Fumes (Wen 
Carbon tetracnsonae 
Castor Oil 
CeitosavB' 
Cafloscrw Acetaa' 
CMoroacetic Aca • 1-20%' 
Chnroacenc Aca • 20-50%' 
Qdofoaceoc Acs - 50-100%' 
Oibme Oiouda Sdution 
CMonns Gaa • Dry 
CNome Gas • Wet 
Chloma Water • Saiurataa 
Oilorooenzane (Mono)' 
ChloroDutana' 
CMorotonn 
QitanMnenot 
Clfcrosuaxuc Acxl 
Cnlorctouena' 
GvortucAca- 10% 
Chroma «atrw 20 - 43 oz/ca* 
Chrome Chlonae 
Citffc Aca 
Coooar Plating • Cyanae 
Cooper Plating - Aca 
Com Oil 
Cottonseed Oil 
C/esot tCresyic Acai' 
Cresylc Aca' 
Cumene' 
Cycionexane' 
Cyctonexanone' 
Cymene' 
Oextrosa 
Dibromoc*ooane Phoseraia' 
Oibutyi Pfrtnatata 
Dichloro Aceic Acid • 20%' 
Diethanoiamine' 
Oiethyiene ChJordormate' 
DietrryiKetona • 100%' 
0 ImetriyiajTia-aorraytamiTe 
OimemTi Aniline 

N T N r El N N N T D2 T N T N 02 N N D2 N 
N N I N N I T N N N H T N N T N T N N T N 
01 01 I 01 I 01 I 01 T T 02 02 C2 C2 C2 C2 C2 C2 A2 N 02 T 
N El N El El H N T 

• 
C2 D2 N 02 02 C2 C2 N T N 

01 I 01 01 01 01 T T T 02 C2 02 D2 D2 D2 02 D2 N £2 N 
T £1 T E1 El N N N £2 02 02 T 02 02 C2 C2 N T T 

01 i 01 01 j 01 CI T N r 02 C2 02 02 02 02 02 02 N T T 
D1 D1 01 T 01 T N r T 02 02 02 02 T 02 D2 T T T 
D1 01 | 01 01 01 T N N N 02 02 02 02 02 02 T T T T 
A1 Al A1 N A1 N A1 A2 A2 A2 I A2 A2 A2 N A2 A2 02 E2 D2 
Al Al A1 A1 A1 A1 Al A2 A2 i A2 A2 A2 A2 A2 A2 A2 A2 02 A2 
Al Al Al Al A1 A1 A1 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 A2 
A1 A1 Al A2 A1 A2 A1 A2 A2 A2 | A2 A2 A2 A2 A2 A2 A2 02 A2 
01 01 01 01 Dl N N T T 02 02 02 02 02 02 T T 02 T 
A1 A1 A1 A1 Al A1 Al A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 A2 
01 01 D1 01 01 D1 N N T C2 C2 C2 C2 C2 C2 N T T T 
H N N N E5 N N N N 02 N N N N 02 N N £2 N 
N 1 £1 01 N 1 C1 N N N N 02 D2 N I 02 N C2 02 N 02 N 
01 01 01 01 A1 A2 A2 D2 02 C2 C2 02 C2 D2 C2 A2 N E2 N 
01 01 01 01 | Al. T T T A2 A2 I A2 A2 A2 A2 A2 A2 02 02 r 
01 01 01 01 A1 T T 02 02 C2 C2 02 C2 D2 C2 C2 N £2 T 
N El N E1 D1 N N . N T 02 02 T 02 02 D2 C2 N N N 
01 D1 01 D1 01 £1 N • U T A2 A2 C2 A2 C2 A2 T T T T 
Et 01 El 01 01 N N N N C2 C2 D2 C2 02 C2 N N T N 
N E2 N N £2 N N N N E2 E2 T E2 T E2 N N T N 
Al A1 A1 Al Al N N N N A2 A2 A2 A2 A2 A2 N T £2 N 
A3 A3 A3 A3 A3 £3 N T £2 N 
A3 A3 A3 A3 A3 E3 N T £2 N 
A1 A1 Al A1 Al E2 N N T A2 A2 A2 A2 A2 A2 N T £2 N 
N 01 N N 01 T N N T 02 02 N 02 N 02 02 N £2 .« N 
01 D1 01 01 D1 T T T T 02 D2 02 02 02 02 02 T T T 
N E2 N N £2 N N H T £2 T N T N E2 T H E2 N 
N N H N N N N T T E2 T T T T T E2 N T N 
N N N N N N N N N N N N N N N H N £2 N 
H 01 N H 01 N N N T D2 02 N 02 N 02 02 N T N 
N N N A1 El N E2 02 02 A2 A2 A2 A2 A2 A2 C2 02 T N 
N N N 02 02 N N N N 02 D2 D2 D2 C2 02 N N T N 
Al Al Al Al A1 A1 Al D2 A2 A2 A2 A2 A2 A2 A2 A2 A2 T 02 
Al A1 A1 A1 A1 Al A1 A2 A2 A2 A2 A2 A2 A2 A2 A2 C2 E2 C2 
01 01 Dl N 01 N 01 A2 A2 C2 C2 C2 C2 C2 C2 A2 02 E2 02 
A1 A1 Al A1 A1 Al A2 02 02 A2 A2 A2 A2 A2 A2 C2 C2 T N 
Al A1 Al A1 Al A1 T C2 A2 A2 A2 A2 A2 A2 A2 A2 T 02 02 
A1 A1 A1 Al Al A1 T C2 A2 A2 A2 A2 A2 A2 A2 A2 T 02 02 
N T N N N H N N N T T N T N T H N E2 • N 
N T N N N N N N N T T H T N T N N E2 N 

'D1 D1 01 01 01 D2 N T T 02 02 02 02 02 D2 02 N T T 
01 D1 01 01 01 01 T C2 C2 C2 C2 C2 C2 C2 C2 C2 N E2 02 
El 01 E1 T 01 T N T E2 02 02 E2 02 02 02 A2 N N N 
01 01 D1 01 01 T T T D2 02 02 D2 02 02 02 02 N T T 
Al A1 Al A1 A1 A1 A1 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 A2 
El El El E1 El El T 02 02 D2 02 02 02 D2 D2 D2 T T T 
01 01 01 01 Al 01 T 02 02 A2 A2 A2 A2 I A2 A2 A2 T E2 T 
01 D1 01 01 01 02 N N N 02 02 02 02 D2 02 T T T 
01 01 Dl 01 01 01 T N N D2 02 D2 D2 02 02 T r T T 
N E2 N N E2 N H N 02 02 02 02 02 02 02 02 T T T 
N T N T T N N T T 02 02 N 02 N 02 D2 N N N 
N H N T T N N N N T T N T N T N N T • N 
01 01 01 01 01 01 N N T D2 02 02 02 02 02 T N T T 

Ratine Mfe»< R M R I O M KEY TO 
CMEMOU. 
REScrraMci 
cmurr 

A GasmMaanuB kraaautotPmaua 
a Goods l»« fm • a u a a n 
C Good B 140 f MO •CI 
0 Gooa B 130 f OT'CHtMmn 
z Goaao HBf 07"CT 

Irnmararji a Coram flow ar Cmaraav« 
2 OccaacmaoaanarSa* 
3 Fuma On*. Not Conoanana. 

\*na» wan ConcWara Mar 
actum fa*. Conaua Maaar 
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miliWMIilililililllllltilllilltllll 
Qimetrtyi Carcamovi Chloride' El E1 E! T El El El t T 61 1 El El 1 T El El 1 £1 T r EI* I El T I El El I 
Dimethyl Carton* O-Joncse' T E1 El T T T T T T I T T I T T T T T T T I T T ) T T 
Oimeoryl Forrnamaa' N H N N N N N N N i N N 1 N N N N N N T N N i T T 
Dirnsmyl Sutfoxioa' T T T N E! El El T T 1 El El | T r El El T T T r N T T 

: Oinilro Benzene' T El r T EI T T El T El T El T El T El T T T T T T 
! Dinitro Toluene' T E1 T T E! T T El T El T El T El T El T T T T T T 
; Dodecyl Alconoi (Uuryil' At 01 01 T Cl C1 C1 01 A1 Cl C1 01 Al Cl C1 01 E2 A1 a T Al 01 
Elhoxy tlharw Et El T E2 T E1 El T 1 El 1 T El I T El r El T N 1 El T T El El 
tlhoxywea Nomi Phenot' r C1 r T T T T 01 T ' T T 01 T T T 01 T T T T E2 E2 

; Ethyl Acetaa El T H N N T T N El I N T N El N T N N El N N EI E1 
Ethyl Acryiata T E1 H N N T T N T I N T N T N T N N T N N T T 
Ethyl Airxrw ci CI T T c: Cl a 01 Cl Cl C1 01 C1 Cl a 01 D2 Cl C1 El C1 01 
Ethytamme T N N N T T T T T T T T T T T T T T T T T T 
Ethyl Sromioe N T T N N T T N N N T N N N T N H N N N N N 
Ethyl Chlonoe El T T N T 01 01 El El 1 T 01 El El T 01 El H El T T EI El 
Eihy) ChloroformaM T T T N N T T N T N T N T N T N T T N N T T 
Elhvt Ether T T T T H T T N T N T N T N T N T T N T E2 E2 
Ethyl Mexvi AcrviatB T E2 T T T T T T T T T T T T T T N- T T T T T 1 
Ethylene Ochtonoe E! El N H N r r N 1 El N T N E! N T N N E! N T El 61 1 
Ethylene GMxi At Al Al Al A1 A1 A1 Al A1 Al A1 A1 I A1 A1 Al A1 A1 A1 Al A1 A1 Al 
Ethylene Oxae lOilutai T N N N N El E1 N T N El N T N El N N T N N T T 
Ethyl Sulfate' El E1 T T T T T El E1 T T El El T T EI N El El T EI El 
Feme Chlonoe Al Al Al A1 Al A1 A1 Al A1 Al Al Al Al A1 Al At A1 A1 Al Al Al A1 
Feme Sulfate Al A1 Al Al A1 A1 A1 A1 Al Al Al A1 Al Al A1 A1 A1 A1 A1 Al Al Al 
RucaiocAea* - 25% N T T T C1 Cl Cl C1 Cl N N N H El E1 El T El E1 N N N 
Fufiiiaaehyoe CI 01 01 01 01 Cl a C1 Cl 01 Cl Cl Cl 01 a Cl A2 C1 Cl Al Al Al 
Forma Acid 01 N N N 01 01 01 01 D1 01 01 01 01 01 Dl 01 N 01 T T 01 01 
Furfural to 10% El T T T El El El T E1 El E1 T El El E! T T El E1 T El El 
Fuffury) Alcohol E1 01 01 T T El El El El T El El El T El El T E! T T El E! 
Gasotne 

Aviation Al Al Al A1 Al A1 A1 A1 Al Al A1 A1 A1 A1 A1 A1 A1 A1 Al A1 Al A1 
Oiasel Al Al A1 A1 Al A1 Al A1 Al At Al Al Al Al Al Al Al A1 A1 At Al Al 
Jet Fuel Al Al Al A1 Al Al A1 A1 Al Al A1 Al Al Al Al Al Al Al Al Al AJ Al 
Premium unleaded A1 Al Al A1 Al A1 Al Al Al Al A1 Al A1 Al A1 Al Al AI Al Al A1 Al 
Unleaded Al Al Al A1 Al A1 A1 Al Al A1 Al Al A1 A1 A1 A1 Al Al Al A1 Al Al 

Glucose Al Al Al Al A1 A1 A1 Al A.1 A1 A1 A1 A1 A1 A1 A1 A1 Al Al Al Al Al 
Glycenne Al Al Al Al Al Al At Al A1 A1 Al Al A1 A1 Al Al Al Al I Al Al Al Al 
Glycole Acid to 70% 01 T N N 01 01 01 01 01 D1 01 01 01 01 01 01 T 01 I 01 01 01 01 
Gold Plating iCyanwei 01 A1 A1 A1 01 01 01 N 01 01 I 01 H 01 01 01 N A1 ' 01 I D1 N 01 01 
Grace Juca Al A1 Al Al A1 A1 A1 Al A1 Al 1 A1 A1 A1 Al Al Al A1 Al I Al Al I A ' 1 Al 
Green uauor (Paper irwi C1 Al Al A1 Cl Cl C1 N Cl Cl I N a Cl Cl C1 N A1 Cl 1 Cl N C1 Al 
Heotane A1 Al A1 A1 Cl Al A1 A1 Al C1 I A1 Al A1 a A1 A1 A1 Al 1 Cl A1 A1 Al 
Hexane Al A1 A1 A1 01 A1 A1 01 A1 01 | A1 01 A1 01 A1 Cl A1 Al 1 CI 01 Al Al 
Hydrazine • 35% N El T r T T r N N T I T N N T T N r N 1 N N N N 
Hydrazine Hydrate T El T T T T T N r T I T N • T T T N T T T T T T 
Hydnode Aca • 20% a T T T C1 C1 Cl T ci C1 I ci T C1 Cl Cl T T Cl Cl 02 Cl D1 
Hydrcttome Acid • 20% A1 T T T Al A1 Al A1 Al A1 A1 Al Al A1 A1 Al N Al Al Al Al Al 
Hydroorome Add • 45% C1 N N N Cl a Cl Al a a C1 Al a Cl C1 A1 N Cl Cl A1 Cl Al 
Hydrochloric Acid • 10% A1 E! 02 02 Al A1 A1 A1 Al Al I A1 A1 Al A1 Al A1 E2 Al 1 Al Al A1 A1 
HyrJrocnicnc Aod • 20% A1 02 D2 02 A1 Al A1 A1 Al B1 I B1 B1 B1 Ai A1 A1 02 Al 1 Al A2 Al A2 
Hydfccnanc Acid - 37% 02 N N N 02 02 02 02 02 02 I 02 02 02 02 02 D2 N 01 1 01 E2 E2 I E2 
Hydrofluoric Aca • M0%* 02 El El E1 D1 D1 01 D1 01 D2 D2 02 02 01 01 D1 E2 D1 01 02 02 D2 
Hydrofluonc Acid • 20%* E2 E2 E2 E2 D1 01 01 01 01 E2 I E2 E2 E2 02 02 02 N 02 02 02 02 02 
Hydrofluoric Aca • 21 • 4 W N N N N El 61 61 61 E1 N I N N N E! El El N £1 El N N N 
Hydroftuosiicic Acid 10%* El C1 CT C1 Al Al Al A1 Al E1 I El El El A1 A1 Al E2 A1 A1 El El E1 
Hydroftuosiiicic Aca - 35%* D2 02 02 02 01 01 01 01 01 02 1 02 02 02 01 01 01 T 01 01 D2 D2 1 D2 
Hydrogen Peroxiae • 30% CI T T T Cl Cl Cl Cl C1 Cl I a C1 Cl Cl a Cl E2 Cl Cl T Cl 01 
Hydrogen Sulfide Gas Al Al Cl C1 Al A1 Al A1 Al A1 i A1 Al A1 Al Al A1 Al A1 Al Al A1 Al 
Hypo iPhotograDnic Solution) Al A1 Al A1 A1 A1 A1 A1 A1 A1 I Al Al A1 A1 Al 01 A1 A1 A1 A1 Al Al 
Hyoocniorous Aca N N N N N N N . N N N 1 N N N N N N N T T N N N 
iodine. Crystals & Vaoor a T T T Cl a Cl Cl Cl C1 I Cl Cl a a Cl C1 T Cl a 01 a 1 01 
i soocrytthogiycoiate * D1 T T 01 01 01 01 01 01 I 01 (01 01 01 01 01 •T 01 01 T 01 01 
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Qimethvi Careamoyi Chlonoe' 
DinwrMsC n̂iorwChtonoa1 

OimeOYvi fcfiramior)' 
Qinwnvi Sulfoxide1 

Dinitro Benzene' 
Oinitra toluene' 
Codec* AJccnot lUuryt)' 
Eirmv tlfanot' 
Etr»My»7t»a Nero* Phenol' 

j EihytAceraai 
j Ethyl Acrvene 
Ethyl Alcona 

j Ethytamm 
: Ethyl Brormoe 
| Ethyl Chlctw 
j Elhvt Chlororoimaa 
I Ethyl Ether 
| Ethyl Hexyi Acrvaie 
: Ethylene Oicntonae 
! Ethylene GNwl 
Ethylene Oxida lOilutai 
Ethyl Sulfate' 

. Feme Chlonoe 
I Feme Suftats 
Ruosaoc Aod" • 25% 
Formaioenyoe 
Fonnc Aod 
Furfural to 10% 
Furfuryt Alconoi 
Gasoune 

Aviation 
Oiesa 
Jet Fuel 
Premium unleaded 
UnJeeeeo 

Glucose 
Grvcerro 
Glycouc Acid to 70% 
Gold Plating (Cyanide) 
Grace Jiuce 
Green uauor iPacer indi 
Heotane 
Hexane 
Hydraane • 35% 
Hydrazine Hydrate 
Hydnooic Aca • 20% 
HyOfuOuiac Add • 20% 
Hydfoorome Aca - <»8% 
Hytirccroonc Aca • 10% 
Hydrocruonc Aod • 20% 
Hydrccrucne Add • 37% 
Hydroftuonc Acid • 1 -10%» 
Hydrotluonc Aca • 20%* 
Hydroltuonc Aca 21 -48%* 
Hydrottuosacs Aca 10%* 
HydfWtoosiuac Aod • 35%» 
Hydrogen Peroxae • 30% 
Hydrogen Sulfide Gas 
Hypo iPhotograpnic Solutioni 
Hypocniorous Aca 
Iodine. Crystals A Vaoor 
Isocavrmegiycotaie' 

El El El El El T N T D2 I C2 I C2 I C2 I C2 02 I C2 I 02 T T T 
T T T T T N N T T 0 2 D2 I 02 0 2 D2 I 02 I D2 T T T 
H T N T T N N N r T T N T T T I T N T N 

0 2 El 1 El T T N N N T T 02 I 02 D2 T ' T T N T N 
T T El El T T N T T 0 2 02 D2 02 02 D2 i D2 T T T 
T T El El T T N T T I 02 D2 I D2 D2 02 I 02 I 02 T T T 

01 01 01 01 Al 02 T D2 0 2 I A2 A2 A2 A2 A2 A2 I A2 D2 0 2 0 2 
T El T r EI T T E 2 E 2 I 0 2 I 0 2 I 02 D2 0 2 0 2 I 0 2 T T T 
T T T E1 T T T T T 0 2 I D2 02 0 2 D2 D2 I C2 T T T 
N E2 N N E1 N N T E 2 D2 D2 T 0 2 N D2 02 N N N 
N T N N £2 N N N T 02 T N T N I 02 I 02 N N N 

01 01 01 01 C1 El E 2 0 2 C 2 C 2 C 2 C2 C 2 D2 I C2 C2 E2 02 E 2 
T T T T T N N N N r r T T T T N N r N 
N N N N H N N N T T T T T T T T N T N 
T 01 T 01 T E2 N T T 0 2 02 ' T 0 2 D2 I D2 T N T N 
N T N N T H N N D2 0 2 02 02 0 2 02 02 02 T T T 

E 2 0 2 E2 E 2 0 2 N N N 0 2 0 2 0 2 02 0 2 D2 0 2 02 N T T 
T T T T r T T T T T T T T T T 02 N T T 
N T N N E1 N N N N 0 2 D2 N 0 2 N 02 02 N T N 
Al A1 A1 Al Al Al Al A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 A2 
N El N N T N N N D2 02 0 2 02 D2 02 D2 02 T T T 
El T T E! E1 T T T 0 2 0 2 T T T 02 0 2 D2 T T T 
A1 Al A1 A1 Al Al Al A2 A2 I A2 A2 A2 A2 A2 A2 A2 A2 D2 A2 
A1 A1 A1 A1 Al Al A1 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 0 2 A2 
N N N N N N N 0 2 0 2 C2 C 2 C2 C 2 C 2 C2 T C 2 C 2 E2 

A1 Al Al A1 Al A1 D2 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 0 2 A2 
T 01 01 Dl 01 T N N N 02 0 2 02 0 2 0 2 0 2 N N E 2 N 

El El El T El T T T T E2 E2 E2 E 2 E 2 E2 T T E 2 T 
T El T El El T N 0 2 0 2 D2 D2 T 0 2 D2 D2 02 T 0 2 T 

N A1 A1 A1 A1 A1 02 E2 E 2 E 2 E 2 E2 E 2 E 2 E 2 . E2 E 2 E 2 E 2 
N A1 A1 Al A1 A1 D2 E 2 E 2 E 2 E 2 E2 E 2 E 2 E2 E2 E 2 E 2 E 2 
N A1 A1 A1 A1 Al C 2 E 2 E 2 E2 E2 E2 E 2 E2 E2 E2 E 2 E 2 E2 
Al Al A1 A1 Al Al D2 E 2 E 2 E 2 E 2 E2 E 2 E 2 E 2 E2 E 2 E 2 E 2 
A1 Al A1 AI Al Al E! E 2 E 2 E2 E 2 E2 E 2 E2 E2 E2 E2 E 2 E2 
Al A1 A1 A1 Al A1 Al A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 0 2 A2 
Al Al A1 Al Al Al A1 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 0 2 A2 
01 D1 01 01 01 02 N 0 2 0 2 A2 A2 A2 A2 A2 A2 T T T T 
01 01 01 0 1 D1 N A2 A2 A2 A2 A2 A2 A2 E 2 A2 A2 A2 T A2 
Al Al Al Al Al Al Al A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 0 2 A2 
A1 A1 A1 N Al N A1 A2 A2 A2 A2 A2 A2 E2 A2 A2 A2 T T 
Al A1 01 Al A1 A1 Al A2 A2 A2 A2 A2 A2 A2 A2 A2 N T E2 
A1 A1 D1 Al Al Al A1 A2 A2 A2 A2 A2 I A2 I A2 A2 A2 N 0 2 E2 
N T T N N T T T 0 2 T T T T N T 02 T T T 
T T T N T T H N T T T T T N T 02 T T T 

PI D1 01 D1 C1 N H N T C 2 C 2 C2 C 2 T C2 T 02 r T 
Al A1 A1 A1 I A1 Al N N T A2 A2 A2 A2 A2 A2 T T T N 
A1 A1 A1 A1 A1 A2 N N N A2 | A2 A2 A2 A2 A2 T T r N 
Al Al A1 A1 A1 A2 D2 02 C 2 A2 A2 A2 A2 A2 A2 C2 D2 0 2 02 
A2 A2 A2 A2 A1 02 D2 0 2 D2 A2 A2 A2 A2 A2 A2 02 02 D2 N 
0 2 D2 D2 D2 0 2 E2 N N E 2 0 2 I 0 2 02 02 0 2 0 2 02 N 0 2 N 
0 2 D2 D2 D2 N N 0 2 N 0 2 C 2 C 2 C 2 C 2 C 2 C2 02 D2 0 2 N 
0 2 02 02 D2 N N N N N D2 0 2 D2 0 2 0 2 02 E2 T 0 2 N 
N N N N N N N N N E 2 E 2 E2 E 2 E 2 E2 N N T N 
El El Et El N E2 £2 N 0 2 A2 A2 A2 A2 A2 A2 C2 02 0 2 T 
01 01 D1 01 N T T N E 2 C 2 C 2 C2 C2 C 2 C2 02 02 02 T 
Dl 01 01 01 C1 D2 0 2 0 2 0 2 C 2 C 2 C2 C 2 C 2 C2 02 T 0 2 02 
A1 A1 A1 A1 A1 Al A1 A2 A2 A2 A2 A2 | A2 A2 A2 A2 02 02 D2 
A1 A1 A1 A1 A1 A1 A1 A2 I A2 A2 A2 A2 A2 A2 A2 A2 A2 02 A2 
N N H N N N N N N N N N N N T N N r N 

01 D1 01 01 Cl 01 T T T C 2 C 2 C2 C2 C 2 C2 T T T T 
D1 Dl 01 01 01 01 T T T 0 2 02 D2 02 0 2 D2 T T T T 

KEY TO 
CHEMICAL 
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C H M T 
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iSOCflOTOne' El El El El El El El EI El E1 I El El El El El El E2 £1 £1 02 ! £1 El 1 
Isoorooyi Acetata El T T T N T T T El N T T El N T T N E1 N N E2 E2 1 
Iscarooyt Alconoi Cl Cl 01 D1 01 Cl C1 1 C1 Cl Dl 1 C1 Cl Cl D1 C1 Cl 02 Cl 01 01 Cl D1 i 
isccrocvi Ether T E! T r N T T T T N I T T T N T T T N 02 £2 E2 I 

, Jet Foe. JP-4 A1 A1 A1 A1 01 A1 Al 01 Al 01 | A1 01 Al 01 A1 01 02 A1 01 Al Al Al 1 
. Kerosene Al A1 A1 Al Al Al A1 A1 Al A1 Al Al Al Al Al A1 A1 Al A1 Al Al Al 
Ketcnuo Al A1 A1 A1 A1 A1 Al Al A1 A1 A1 A1 A1 A1 Al Al A1 Al Al Al Al Al 
LacacAad 1-20% A1 T T T Al Al Al Al At A1 Al Al Al Al Al A1 Al Al At Al At 
Laac Acid Concentrated Al N N N Al A1 A1 A1 i Al A1 I A1 Al Al A1 A1 A1 N Al A1 Al A1 A1 
Lard A1 E1 El El A1 A1 Al A1 A1 Al Al A1 Al Al Al Al A1 A1 A1 A1 At Al 

, Launc Aod Al T T T A1 Al Al Al A1 Al A1 Al Al Al Al Al N Al A1 Al Al Al 
. i fart Acetste At Al At Al A1 Al Al A1 A1 A1 Al Al A1 Al Al Al Al At At At Al Al 
Lecflnm1 D1 01 01 01 01 01 01 01 D1 01 01 01 01 D1 01 01 01 01 01 01 01 
Lawmruc Acid (Saturated) Al 01 01 01 Al A1 Al A1 Al A1 Al Al Al A1 Al Al T Al Al Al Al 01 

: Linseed OS Al 01 01 01 Al A1 A1 A1 Al A1 A1 A1 Al Al A1 A1 T Al Al Al Al A1 
Lithium Hydroxae • 10%» N Al A1 A1 01 01 01 N 01 N N N N 01 01 N N 01 01 N N N I 
Uthium Hvdroxae I Saturated r1 A1 Al A1 C1 Cl C1 N C1 N N N N C1 C1 N N C1 Cl N N N i 
Matec Acid Al N N N A1 A1 Al A1 Al Al A1 A1 A1 A1 Al A1 N A1 Al Al Al Al 1 
Malic Aod' C1 Cl Cl Cl C1 Cl 01 C1 Cl C1 01 C1 Cl Cl 01 T Cl Cl Al Cl Al I 
Mercury and Salts A1 A1 A1 A1 Al Al Al Al A1 A1 | A1 Al Al At A1 Al Al A1 Al Al Al Al 
Methane* 100* N 02 02 02 N £1 El N N N £1 N N N El N E2 N N E2 E2 E2 

j Methyl Acetate T T N N H T T N T N T N T N T N N T N N E2 £2 
: Methytamyt Alconoi' El El T T N El El El E1 N El El E1 N El El T El £1 T El El 
Methylene Chtanoa E2 E2 N N N N N N E2 N N N E2 N • N N N £2 N N £2 E2 
Methyl CWonde E1 N H N N N N N E2 N N N £2 N N N N £2 H N £2 E2 
MetfM-Ethyt Ketone El E2 E2 T N £2 E2 N EI N £2 N El H £2 N N El N N El £1 
Methyl Oleeta' 01 El T T E1 El El El 01 El El El 01 El E1 El T 01 El El 01 01 
Methyl Isoouryt Ketone' El El El T H T T N El N T N E1 N T N N £1 H N EI El 
Mi* - Fresfl & Sour Al Al Al A1 A1 Al Al Al Al Al Al A1 Al A1 Al Al A1 Al Al Al ' Al Al 
Molasses A1 A1 A1 A1 A1 Al A1 A1 Al A1 Al Al A1 Al A1 Al Al Al Al Al- Al Al 
Naohtha • Aliohaac Al Al C1 C1 C1 Al Al A1 Al Cl Al Al At Cl A1 Al Al Al Al Al Al Al 
Naphtha. A/omaoc ICoaJ Tar) c i 01 01 D1 T 01 01 01 C1 T 01 01 C1 r 01 D1 T C1 . r T Cl 01 
Naphthalene iln Benzene) 01 01 01 T N 01 01 El 01 N 01 El 01 N 01 El T 01 N 02 01 01 
NaotTthertc Acid' 01 01 01 D1 T D1 01 T D1 T 01 T D1 T 01 T T 01 T 01 01 01 
Nickel Plating, Bright* Al Cl Cl T Al Al A1 Al A1 A1 A1 A1 A1 A1 A1 Al A2 Al Al A1 A1 A1 
Nitric Aca • 5% Al E2 E2 E2 A1 A1 A1 A1 A1 A1 Al A1 A1 A1 Al A1 N A1 At Al Al Al 
Nitric Acid • 10% 81 E2 E2 E2 CL C1 C1 Al A1 C1 C1 B1 81 C1 Cl 31 N C1 Cl 01 A1 A1 
Nitric Acid • 25% Cl N N N 01 01 01 Cl Cl 01 01 Cl Cl 01 01 C1 N C1 01 02 C1 01 
Nitric Aod • 40% Cl N N N 01 D1 01 Cl C1 01 01 Cl Cl 01 01 C1 N 01 01 E2 02 02 
Nitric Acid - 60% 01 N N N 01 01 Dl 01 01 01 D1 01 01 01 Dl 01 N 01 H N 02 02 
Nitric Acid • 73% N N N N N N N H H N N N H N N N N N H N E2 £2 
Nitriotmranoi' El El EI E1 El El El El El El El El £1 El E! El £2 £1 El T El El 
Nitrobenzene El El T T N T T T El N T T El N T T N £1 H N El El 
Nitrometrtane T T T T El T T N T El T N T El T N T T T T 02 02 
Octanoc Acid See Caorytic Acid 
Octana' 
Oils 

El El T T El El El El El El E1 El El El El El T El E1 El El El 

Sour Crude Petroleum Al Al Al A1 A1 A1 Al Al A1 Al A1 A1 A1 A1 A1 A1 A1 A1 A1 Al Al Al 
Animal A1 T T T A1 A1 Al A1 A1 Al A1 A1 A1 A1 Al A1 T A1 Al Al Al A1 
Mineral Al A1 Al A1 A1 A1 A1 A1 Al A1 A1 A1 A1 A1 Al A1 A1 A1 Al Al A1 A1 
VegeraDie A1 01 01 01 Al Al Al A1 A1 AI A1 Al A1 A1 AT A1 T A1 A1 Al Al Al 

Oleic Acid A1 N N N A1 Al Al A1 A1 A1 Al Al Al A1 A1 A1 N Al A1 Al Al A1 
Oleum See Sulfuric Aca 
Oxalic Acid iSaturateoi A1 T T T A1 A1 A1 A1 A1 Al A1 A1 Al A1 A1 A1 T Al A1 Al A1 A1 
Para Xylene 01 01 T T N 01 D1 El Dl N 01 E! 01 N 01 E! T 01 H N 01 01 
Pehrgonc Acid' E1 El £1 El El El El El El El El El El El E1 E1 E2 El E1 El E1 El 
n̂tacnioroeinane El N N N T T T T El T T T El T T T N El N N El El 



CEILCOTE 
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Isocncrone' 
Iscorooyi AcetsM 
isoprcoyi Alcohol 
isopracyi ether 
Jet FueiJP-4 
Kercoerte 
KeSchuo 
LacOs Aca 1-20% 
lactic Aca Caummma 
Lard 
Launc Add 

Lacann' 
Litviane Acid (Saturated) 
Unseed Oi 
Uttiium rtydroxsJa' • 10% 
Lithiurn Mvdrcxae" rSaturaaeot 
MajBJCACM 
Malic Aca1 

Mercury and Sate 
Matter** 100% 
Methyl Acetati 
Metrryiamyi AJcoi*n< 
Methylene Oitoride 
Mathyl Gterce 
Mstrryt-ethyl Ketone 
Methyl Otoete' 
Methyt Ssoouryl Ketone' 
M9k • Fresh a Sour 
Metassea 

NacMha • Aliortaac 
Naphtha, Arcrranc (Coat lar) 
Hacstmuira im Semens* 
Naprttrienc Acid' 

i NicJW Plating, aright* 
; r«re Aca • 5% 
NrtrteAca-10% 
Nitre Aca • 25% 
Nitric Aca - 40% 

; Nitric Aca • 60% 
IrffiricAca- 73% 
' NRrtcftwrntna* 
j NHrotenzena 

i Octane* Aca 
Octane*1 

Oils 
Sour Crude PiMreiteum 
Animal 
Mineral 
Vegetaota 

Otee Aod 
Oleum 
Oxalic Aca ISaturatedl 
Para Xylene 
Pelargone Aca' 
PertacWofoeTriane 

£1 
H 

01 
N 

01 
Al 
Al 
Al 
Al 
A1 
Al 
A1 
Al 
Al 
Al 
N 
H 
A1 
Al 
A1 
£2 
N 
El 
N 
N 
N 
El 
N 
Al 
Al 
A1 
T 
N 
T 

Al 
Al 
01 
02 
02 
E2 
N 
E1 
N 
T 

E1 

Al 
Al 
Al 
A1 
Al 

Al 
N 
£1 
N 

El E1 El El T T E2 E2 1 02 02 E2 02 02 D2 1 02 T T T 
E2 N T E2 N N £2 02 1 D2 02 02 02 02 I 02 02 N H N 
01 D1 01 C1 E1 02 C2 1 A2 t A2 A2 A2 A2 C2 A2 A2 02 02 02 
E2 N E2 E2 T N E2 02 02 D2 02 02 02 02 D2 T T T 
A1 01 01 Al A1 01 C2 1 A2 I A2 A2 A2 A2 A2 A2 A2 N 02 02 
A1 A1 Al Al Al A1 C2 A2 A2 A2 A2 A2 A2 A2 A2 N 02 02 
At Al Al Al Al Al A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 D2 A2 
Al A1 A1 A1 Al T T 02 A2 A2 A2 A2 A2 | A2 T T 02 T 
Al Al Al Al 1 A2 N N N A2 A2 A2 A2 A2 1 A2 N N 02 N 
A1 A1 Al A1 A1 02 D2 D2 A2 A2 A2 A2 A2 A2 02 N 02 T 
Al Al Al Al A1 H N T A2 A2 A2 A2 A2 A2 T N T T 
Al A1 Al A1 Al Al A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 T." "« 
Al A1 Al Al Al 01 02 02 02 02 02 02 02 D2 02 A2 E2 A2 
A1 A1 A1 A1 A1 T T 02 A2 A2 A2 A2 A2 A2 02 02 E2 02 
Al A1 Al Al Al T 02 02 A2 A2 A2 A2 A2 A2 02 N 02 T 
N N N N N El A2 A2 A2 A2 A2 A2 N A2 A2 E2 E2 E2 
N N N N N El A2 A2 A2 A2 A2 A2 N A2 A2 02 02 02 
Al A1 A1 Al A1 N N N A2 A2 A2 A2 I A2 A2 N T T T 
A1 A1 Al Al A1 T 02 1 C2 A2 C2 C2 C2 D2 A2 C2 02 E2 02 
A1 A1 Al A1 A1 Al A2 A2 A2 A2 A2 A2 | A2 A2 A2 A2 02 A2 
02 E2 £2 1 E2 E2 E2 02 02 02 02 02 02 02 D2 D2 02 £2 02 
E2 N N 02 N H 02 02 02 02 02 02 02 02 02 N H N 
El N El El T T T E2 E2 E2 E2 E2 E2 E2 E2 E2 E2 £2 
N N N E2 N N N N £2 E2 N N N- £2 £2 N E2 M 
N N N E2 N N N N E2 N N N N E2 N N T H 
£2 N N £1 N N T 02 02 02 02 02 02 02 02 N N H 
£1 El El 01 £1 T T 02 02 02 02 02 02 02 02 N T T 
T N N £1 N N N 02 02 02 N 02 N 02 02 N N N 

A1 Al A1 A1 Al A1 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 A2 
A1 Al A1 Al A1 A1 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 J2 
Al A1 A1 Al Al Al C2 C2 A2 A2 C2 A2 A2 A2 A2 N- 02 E2 
01 T 01 a T T 02 02 A2 CS 02 C2 02 C2 C2 N D2 E2 
01 N El 01 £2 E2 T 02 C2 C2 N C2 02 C2 C2 N E2 H 
01 T T 01 02 T £2 E2 C2 02 T 02 T 02 C2 N T r 
Al Al Al A1 A1 E2 02 C2 A2 A2 A2 A2 A2 A2 A2. A2 T E2 
Al Al A1 A1 A2 E2 £2 E2 A2 A2 A2 A2 A2 A2 02 02 £2 N 
01 01 01 Al 02 N N N A2 B2 B2 82 A2 A2 02 D2 E2 N 
02 02 02 Cl E2 N N N B2 C2 C2 C2 B2 82 N T E2 N 
E1 El 01 01 E2 N N N C2 C2 C2 C2 B2 C2 N T E2 N 
E2 E2 02 02 N N N N 02 02 02 D2 02 02 N r £2 H 
N N N £2 N N N N E2 N N N N N N N E2 N 
El £1 El El T 02 D2 D2 02 02 02 02 D2 02 T T T 
T N T El N N N T ' E2 T N T T E2 £2 N £2 T 
T El N r T T T T £2 02 T T E2 T £2 N N T 

(sea CaDryK Add) 
E1 El El El El T T T 02 02 02 02 02 02 02 T N T 

A1 A1 A1 Al A1 Al A2 A2 A2 A2 A2 A2 A2 A2 A2 N E2 A2 
Al A1 A1 Al A1 T E2 E2 A2 A2 A2 A2 A2 A2 02 N E2 A2 
Al A1 Al Al Al Al A2 A2 A2 A2 A2 A2 A2 A2 A2 N E2 A2 
A1 A1 A1 Al A1 T 02 02 A2 A2 A2 A2 A2 A2 C2 N £2 A2 
Al A1 A1 A1 A1 N N N A2 A2 A2 A2 A2 A2 N N T 02 

See Sulfuric Acrt 
A1 Al Al A1 A1 T A2 A2 A2 A2 A2 A2 A2 A2 T A2 D2 A2 
01 N E1 01 N N 02 02 A2 02 02 02 02 02 02 N £2 N 
El El El El £1 T T 02 C2 C2 C2 C2 C2 1 C2 02 N T H 
N N N El M N E2 N E2 E2 E2 E2 T E2 £2 N £2 H 

<£TTO 
CXSkKiU. 
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Percrtorc Acw - 30% 
PwrjiuiiuaUryiajie 
Phenol-5% 
Pherw-65% 
Phenol Suttonc Add • 65% 

! PhosofoK Acid • 20% 
;' Prcaonaiii Add • 85% 
Prasenorous Oxyeradnde' 
Prasonerous rrchende' 

1 Picric Aod -10% in Alcona 
j Priyacryte Add • 50%' 
' Pctosaun Acetant 
Potassum eidiroman 

< Potassium BronBOe 
'•• Potassum Carbonate • 25% 
Potassium Chlorate* 
Potassium CMcrida 
Potassium Cvaraae 
Potassium fluoride* 

i Potassum Hydroxae • 10%* 
Potassium Hydroxaa • 50%* 
Potassum Nitrata 
Potassum Pefmaaarsna 
Potassum Persuflaia 
Potassium Sutfca» 
Proeansad' 
Preoarw: Add • 100%' 
Prooytene Glycal 
Pyridine 
Rayon Som Liouor 
Safortafdehyde' 
Saficyix Acid 
Salt Brine 
Silicon TetracrUonde' 
Sodium Acerata 
Sodium Bicarbonate 
Sodium Bisuttata 
Sodium Sisuttite 
Sodium Sroman 
Sodium Carbonate • Safd* 
Sodium Chionde 

i Sodium Chlorite • Sard 
Sodium Chromate' 
Sodium Chlorata4 

Sodium Cyanide • 15% 
Sodium Ochrornate 
Sodium fluonde^ 
Sodium Mydrosuitide • 45%» 
Sodium Hydroxide • 10%» 
Sodium Mydroxiae • 50%* 

. Sodium Hyoocmonte • 3%* 
Sodium Hypochlorite • 17%' 
Sodium Laun/i Sulfate • 20% 
Sodium Oxalate 
Sodium Peroxide - Peroxide B 
Sodium lAcidl Phosonate 
Sodium Phosonate (Tril 

El N N N El El £1 1 El El El El El El I El E1 El N 1 El El N El El 1 
01 01 01 01 E1 01 01 I 01 01 E1 01 01 01 El D1 01 T D1 01 E2 D1 01 
Cl N N N N El El I Cl C1 N E1 C1 Cl N El C1 N C1 N N 01 01 
El N N N N N N N El N N N El N N N N El N N El E1 
N N N N T T T T N T T T N T T T N 1 El N N N N 

Al N N N A1 A1 A1 A1 A1 I A1 A1 A1 A1 Al Al A1 N Al A1 Al Al A1 
A1 N N N Al Al A1 A1 Al A1 Al Al Al A1 A1 A1 N A1 Al Al A1 Al 
T Cl T T N N N E! T N N El T N N El T T N N T T 
T Cl T T N T T N N T N T N T H T T N N N N 

01 T T r El 01 01 I E1 01 E1 I 01 £1 01 £1 01 D1 T 01 E1 T D1 01 
01 01 T T 01 01 01.. 01 01 01 01 01 31 01 01 01 T 01 01 01 01 01 
Al A1 Al A1 A1 Al A1 Al A1 Al Al Al A1 A1 Al Al Al A1 Al Al Al A1 
Al T T T A1 Al A1 Al At A1 A1 A1 A1 Al A1 Al T Al Al A1 Al A1 
A1 A1 A1 A1 A1 At Al A1 At A1 A1 A1 Al Al A1 Al Al A1 Al Al Al Al 
C1 A1 A1 A1 C1 Cl C1 El Cl Ct Cl £1 Cl Cl Cl El Al C1 C1 £2 C1 A1 i 
C1 Cl C1 Cl A1 Al A1 T A1 Cl Cl T Cl Al A1 A1 A1 I A1 A1 A2 Al A1 I 
Al Al Al A1 A1 A1 A1 A1 Al A1 At A1 At A1 I A1 A1 Al Al Al A1 A1 A1 I 
C1 Al •Al .Al C1 C1 Cl T Cl Cl C1 T Cl Cl Cl T A1 | C1 C1 M Cl A1 I 
Cl Al A1 A1 A1 Al Al Al Al Cl Cl Cl C1 A1 A1 Al Al Al Al Al Al Al 
01 Al A1 A1 Dl 01 01 N 01 01 01 N 01 01 01 N Al 01 01 N 01 01 
C1 A1 Al Al Cl Cl Cl N Cl C1 Cl H El £1 Cl N ci Cl C1 N CI A1 
Al Al Al Al A1 A1 A1 A1 A1 A1 A1 Al Al Al A1 Al Al A1 A1 Al Al Al 
Al T T T Al Al Al Cl A1 A1 Al C1 A1 Al Al Cl T Al Al Al Al Al 
Al T T T Al A1 A1 01 Al Al Al 01 Al Al Al 01 T A1 Al A1 Al Al 
Al Al A1 A1 Al Al A1 Al A1 Al A1 A1 Al At Al Al Al A1 At A1 Al Al 
01 01 01 D1 01 01 D1 01 01 01 01 D1 01 01 01 01 01 01 01 01 01 01 
01 N N N El D1 01 T 01 El 01 T D1 Ei 01 T N 01 El T 01 01 
Al Al Al A1 Al Al A1 Al Al Al Al Al Al Al Al A1 A1 Al A1 A* Al A1 
N N N N N N N N N N N N N N N N N N N N N N 
Al C1 C1 C1 Al A1 A1 Al Al A1 Al A1 Al Al A1 A1 01 Al A1 Al Al Al 
El T T T N El El El El N El El El N El El T El N 02 £1 E1 
Cl C1 C1 T Cl C1 Cl T Cl C1 Cl T C1 C1 Cl T T Cl C1 02 C1 01 
Al Al Al Al A1 Al A1 Al Al A1 Al Al A1 A1 A1 A1 Al Al A1 A1 Al A1 
T T T T N El El N T N E1 N T N E! N T T N N T T 
Al A1 Al A1 A1 A1 A1 A1 Al A1 A1 A1 A1 A1 A1 A1 A1 Al Al A1 Al A1> 
A1 A1 A1 Al A1 A1 A1 Al Al Al A1 A1 A1 Al A1 A1 Al A1 A1 A1 A1 A1 
C1 Al A1 A1 Cl C1 Cl N El El E! N El C1 Cl N C1 Cl Cl N El El 
Al Al Al Al Al A1 Al A1 Al Al A1 Al A1 Al A1 Al A1 A1 Al Al A1 Al 
A1 Al Al Al A1 A1 Al Al A1 A1 A1 A1 At A1 Al A1 A1 A1 A1 A1 Al Al 
C1 Al Al A1 Cl C1 Cl N E! El El N •El C1 C1 N C1 Cl Cl N £1 El 
A1 A1 Al A1 A1 Al A1 A1 A1 A1 A1 A1 A1 A1 Al A1 A1 Al Al A1 Al A1 
01 N N N 01 Cl Cl Cl 01 01 Cl Cl 01 01 C1 C1 N 01 01 A2 Al A1 
Al C1 Cl Cl A1 Al A1 Al Al Al A1 Al Al A1 Al A1 T A1 A1 Al A1 A1 
C1 Cl Cl C1 A1 A1 Al A1,:J Al C1 CL. C1 C1 Al Al Al A1 Al A1 Al Al A1 
Al A1 A1 A1 Cl Al A1 01 A1 Cl B1 01 A1 Cl A1 01 A1 A1 Cl Bl A1 A1 
A1 01 01 01 A1 A1 A1 A1 A1 Al Al Al Al A1 A1 A1 A1 Al A1 Al Al Al 
Cl Al Al A1 A1 A1 A1 A1 A1 C1 C1 C1 Cl Al Al A1 A1 A1 A1 Al Al A1 
Cl Al A1 At Al A1 Al Cl Al C1 C1 01 C1 A1 A1 Cl A1 Al A1 EI A1 A1 
El A1 Al At 01 01 01 N N N N N N 01 01 N 01 01 01 N El El 

A1 A1 A1 C1 Cl Cl -N N N N N N Cl C1 N A1 Cl Cl N C1 Al 
N N N N N N N N N N N N N N N N N 01 01 D2 02 D2 

N N N N N N H N N N N N N N N N 01 01 N 02 02 
Cl Cl Cl Cl 01 D1 01 01 C1 01 01 D1 C1 01 01 01 El Cl 01 02 C1 01 
A1 Al A1 Al A1 Al A1 A1 A1 Al A1 A1 A! A1 A1 A1 Al A1 A1 A1 A1 A1 
Al A1 Al A1 A1 A1 Al T A1 A.1 A1 r A1 A1 A1 T A1 A1 A1 T A1 A1 
A1 Cl Cl Cl Al Al A1 A1 Al A1 A1 A1 A1 A1 A1 Al A1 A1 A1 A1 Al A1 
01 A1 A1 A1 C1 Cl Cl N C1 El El N • El A1 Al N E! Cl C1 N El El 
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Petcttcnc Aca • 30% 
PeiiUfauawytsna 
Pher»»-a% 
Phenol-85% 
Ptienoi Suitor* Aca • 65% 
Phosonuta Aca • 20% 
Priosoncne Acad • 85% 
Preaortar^ Oxvcraoraa" 
Prasonoroia rrtttonda' 
Picric Aca • 10% in Ateofoi 
rH3rvacryieAca-50%> 
Potassum Acstata 
Potassum fiichroinflte 
Potassium fironvde 
Potassum CaAorata • 25% 
Potassum CWerata* 
Fotatsswn CNonce 
Potassum Cvaraoa 
Potassum rTuonoe* 
Potassum wvoroxae • 10%* 
Potassum mamnaa • 50%» 
Potassum httrs&e 
Potassum Permaoarane 
Potassum Persuttata 
Potassum Sulfate 
Pnspanedai1 

PrcoBracAcffl-100%' 
ProoyierB Giycd 
Pyridine 

Rayon Scin Uouor 
Saficyiatoeriyaa' 
SaAcytcAca 
SaJierine 
Silicon Tetracraonde' 
Sodium Acetaia 
Sodum Bcaroorata 
Sodium SButtate 
Sodium Saunas 
Sodium bromasi 
Sodaim Carbonate • Safd* 
Sodium Oitonoe 
Sodium CMorita • Sard 
Sodium Chromate* 
Sodium Chlorate 
Sodium Cyanaa- 15% 
Sodium Oiehromate 
Sodum fluonoe1 

Sodium rtvorosuitide • 45%* 
Sodium Hvaroxee • 10%» 
Sodium Hydroxide • S0%* 
Sodum Hypccnerita • 3%» 
Sodiuin Mvoocnicnta • 17%» 
Sodium Lauryt Suifate • 20% 
Sodium Oxaiate 

Sodium Peroxae • Peroxae Steaov 
Sodium lAcai Phosoata 

; Sodium Phcsonate (Tril 

El El El El El 02 N T T 1 02 1 02 1 D2 02 D2 02 1 ' T T T N 
E2 01 £2 01 01 E2 E2 E2 02 I 02 t 02 | E2 02 02 D2 1 C2 N T T 
N El N El Dl N N N N 82 02 T D2 82 82 N N E2 T 
N N N N H N N N N 02 N N N N 02 1 N N 1 E2 N 
N T T T El N N N N 1 D2 T T T r 02 i N N 02 N 
Al Al A1 Al Al Al I E2 02 02 A2 A2 A2 A2 A2 A2 H D2 I E2 D2 
Al Al Al A1 A1 A1 N N N A2 A2 A2 A2 A2 A2 N T E2 T 
N N N N T N E2 E2 E2 : T N N N N T C2 T T T 
N T N N r N E2 E2 E2 T T N T N N C2 T T T 
T 01 El El 01 N N N T C2 C2 02 C2 D2 1 02 T 02 02 02 

01 D1 01 01 01 01 T T T D2 02 02 02 1 02 02 02 02 T T 
Al Al A1 A1 A1 A1 Al A2 A2 A2 A2 ! A2 A2 A2 A2 A2 A2 E2 A2 
A1 Al Al Al Al 1 A1 T E2 E2 A2 A2 A2 A2 A2 A2 C2 02 E2 02 
Al A1 Al Al A1 A1 Al A2 C2 A2 A2 A2 A2 A2 A2 A2 A2 E2 A2 
Al Al A1 El Al E2 A1 A2 A2 A2 A2 A2 A2 D2 A2 A2 A2 02 E2 
Al Al A1 T Al A2 A2 A2 A2 A2 A2 A2 A2 02 A2 A2 A2 02 A2 
Al A1 A1 A1 A1 A1 A1 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 A2 
Al A1 A1 T Cl N I El A2 A2 A2 A2 | A2 A2 02 A2 A2 A2 02 A2 
A1 A1 A1 Al N N I 02 02 C2 A2 A2 A2 A2 A2 A2 A2 . A2 02 A2 
Dl 01 01 N Dl N A1 A2 A2 C2 1 C2 1 C2 C2 N C2 A2 C2 E2 1 N 
Al A1 A1 N A1 N A1 A2 A2 C2 C2 C2 C2 N C2 A2 C2 E2 M 
Al Al A1 Al Al A1 A1 A2 A2. A2 A2 A2 A2 A2 A2 A2 A2 E2 A2 
A1 A1 A1 Al Al Al T 02 02 A2 A2 A2 A2 A2 A2 D2 02 E2 02 
Al A1 A1 Al A1 Al T C2 C2 A2 A2 A2 A2 C2 A2 02 D2 E2 02 
A1 A1 A1 Al A1 Al A1 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 A2 
01 01 01 01 01 01 01 02 02 02 D2 02 02 02 02 02 02 E2 02 
El 01 El T Dl T N N N 02 02 D2 02 T 02 N N T M 
Al Al A1 A1 A1 Al Al A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 A2 
H N N N N N H H H N N N N N N N N H H 
Al Al A1 A1 Al Al E2 02 D2 A2 A2 A2 A2 A2 A2 C2 D2 E2 02 
02 E1 El El El E2 T T 02 02 02 N 02 02 02 T... T T T« 
01 01 01 T C1 02 T 02 02 C2 C2 C2 C2 C2 C2 C2 C2 E2 C2 
Al A1 Al A1 Al A1 A1 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 A2 
N El N N T N T T T 02 02 02 02 02 02 T T T T 
Al A1 Al Al Al Al A1 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 T A2 
EI El El N El N Al A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 A2 
Al A1 A1 A1 Al Al A1 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 A2 
A1 A1 A1 A1 Al Al Al A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 A2 
Al A1 Al A1 A1 Al A1 A2 A2 I A2 A2 A2 A2 A2 A2 A2 A2 • 02 A2 
El E1 El N El N Al A2 A2 A2 I A2 A2 A2 D2 A2 A2 A2 02 02 
Al Al Al Al A1 Al Al A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 | 02 A2 
01 01 01 01 01 N N T T C2 82 C2 82 82 C2 T 02 02 02 
Al A1 Al Al A1 Al A2 A2 A2 A2 ! A2 A2 A2 A2 A2 A2 A2 02 A2 
Al Al A1 Al A1 A1 A1 A2 A2 A2 | A2 A2 A2 A2 A2 A2 A2 02 A2 
Al Al A1 A1 A1 02 A1 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 A2 
Al Al Al Al Al Al A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 A2 
Al A1 Al Al EI E2 E2 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 T A2 
Al A1 A1 El A1 E2 A2 C2 A2 A2 A2 A2 A2 A2 A2 C2 A2 02 T 
El 01 01 N El H 01 A2 A2 C2 C2 C2 C2 N C2 A2 N 02 A2 
El E1 El N El H El A2 A2 C2 C2 C2 C2 N C2 A2 N 02 A2 
02 02 02 D2 N H N N 02 02 D2 02 02 02 02 N 02 E2 N 
02 D2 02 02 N N ' N N N . N N N N N N N E2 N 
01 01 Dl 01 Cl D2 A2 C2 C2 A2 C2 A2 C2 C2 A2 B2 02 E2 02 
A1 A1 Al A1 A1 A1 A1 A2 A2 A2 1 A2 A2 A2 A2 A2 A2 A2 T A2 
I A1 A1 A1 T A1 D1 A2 A2 A2 A2 A2 A2 02 A2 A2 A2 02 N 

Al A1 A1 A1 Al A1 01 A2 A2 A2 1 A2 1 A2 A2 A2 A2 A2 A2 02 A2 
El El El N El N El A2 A2 A2 1 A2 A2 A2 N A2 A2 A2 A2 A2 

Rathe fun** KEY T O 
C H O O O U . taaBHumn 

GooOB IBOf (71 •o 
Good B 1*0 * (»0*CI 
G000BtS0«Fn7«Cl 
Good B 1 0 0 * 137 «C) 

!inim>or C••••II flom or ConMnmq %Hcor 

FunaOnfr, Mot Candrano 
Not HaVOIBRBrVBB 

CoraM 
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HEWOUTTUffflWOS UGK 

I M S 

Jis i/i/i/i/i/s /si /s It iIt If It i 
Wlilililili/imiililililililililiL 

Sodkgti h T j r y m a m e r v a i i ' 

Scdism SuSsta 
Sodium Suffice ISaturaiedi* 
Sodium Sulfite 
Sodum Tartrate 
Sodium Tliiosurtaai (Hypo) 
Soybean 08 
Stearic Acid 
Styrene 
Sugar 
Sutfamc Acid • 25% 
Sua^Uouor (Paper) 
Sulfur Dionoe (Wetl 
Sulfur Trioxide (Wet) 
Sutfunc AaO • 10% 
Sulfuric Aod • 25% 

! Sulfuric Acid • 60% 
Sutfuric Acta • 70% 
Suifunc Acid • 75% 

| Suifunc Aod • 93-98% 
Tail Oil 
Tartanc Acid 
Tetracrdcfdeinaria1 

Tĉ racriicreerm/iene1 

Teta&tiYdrefurari 
TetrtJiyOroturfuryt Alconoi1 

Tntaryt Chloride 
Th'nnyt Oitaride - Wafer Sofn 
Tin plating (rTuoberatat 
Tin Rating (Starras) 
Totuol (Toiuener 
Toiuene Sutorac Acid 
Toluidine' 
Trietrtyemine' 
Tr̂ ytoneteUiuiiiiie' 
Triethyt Phosorwe' 
TrcfJoroiaceDc Acid • 20% 
TreWoroeeraene tl.2.4-1' 
Trk̂ loroemane' 
TrichsofQeorytene 
Trcresvt Phcaonata 100% 
Traodium Pros coats (Sard!3 

Turpentine 
Urea Solutions 
Vinegar 
Vinyl Chloride 

Water. OLstiUed & Oenvraraiaed 
White Uouor (Paoer) 
Wine 
Xylol (Xylene) 
Zinc Plating • Acid fluocorate 
Zinc Plating • Cyanide 
Zinc Plating • Acid Sulfate 

D1 01 01 01 01 D1 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 I 
Al Al Al Al Al Al Al Al At Al A1 Al Al A1 A1 Al Al Al Al Al Al Al I 
Al A1 Al A1 Al Al A1 El Al Al Al El Al A1 Al El Al Al A1 El Al A1 I 
Al Al A1 Al Al Al Al Al Al Al Al Al Al A1 A1 Al Al Al Al Al Al At i 
A1 A1 Al Al Al A1 Al Al Al Al A1 Al Al Al Al A1 A1 Al Al Al Al A1 
Al Al A1 Al C1 A1 A1 T At Cl Al T Al C1 Al T A1 Al A1 A1 Al Al 
Al T T T Al A1 Al Al A1 Al r Al Al At T Al A1 Al Al Al Al 
Al N N N Al Al AT Al Al Al A1 A1 A1 A1 Al A1 N Al At Al At Al 
01 Dl 01 01 N El El N 01 H El N 01 N E1 N T 01 N E2 01 01 
Al A1 Al Al A1 Al A1 A1 A1 Al A1 Al At Al A1- A1 At At Al Al Al Al 
Cl r T T C1 C1 C1 A1 C1 Cl Cl C1 C1 Cl Cl A1 T Cl C1 Al Al Al 
A1 Al A1 Al Al A1 Al 01 Al Al Al 01 Al Al At 01 A1 Al A1 Al A1 Al 
Al C1 C1 01 Al Al A1 Al A1 A1 Al Al A1 Al Al A1 A1 Al A1 Al A1 Al 
Al 01 01 El Al Al Al A1 Al 81 ai Bl Al A1 Al Al E2 A1 Al At At At 
A1 01 El El Al Al Al Al Al Al Al Al A1 A1 A1 Al £2 Al Al Al Al Al 
Al £2 E2 E2 Al Al Al Al Al Al Al Al Al A1 Al Al N Al Al Al Al A1 
Al 02 02 02 Al A1 A1 Al Al 81 81 81 81 Al Al Al N Al At At Al At I 
Cl N . N N C1 Cl C1 C1 Cl Cl Cl C1 C1 C1 Ct C1 N CI Cl A2 01 El i 
01 N N N E1 El El El El El E1 El El El El EI N El El 02 El EI 
N N N N N N N N N N H N N N N H N N N N E2 £2 

Al 81 81 C1 A1 At A1 Al Al Al Al Al Al Al A1 Al A2 At Al At At Al 
Al T T T Al A1 Al Al Al Al Al A1 Al A1 Al Al A2 Al Al Al Al Al 
01 EI El T N El El N 01 N El N 01 N El N N 01 N N 01 01 

N N N N N " N N N N N Nt N N N N N N N N £2 £2 
El T T T El £1 El El El El £1 El El El El El T,, £1 ei- T £1 E1 
M N N H N N N N N N N N N N H N N N N N N H 
N N N N N N N. N N N N N N N H N N N N N N N 

SMfwaconoAdd 
Ses SOOUTPI Hydnoode 

El El - T T N E1 Ei El El N El £1 El N El El E2 E) N N El £1 
At T T T At Al A1 01 Al A1 Al 01 Al Al Al D1 T Al Al T Al Al 
T T T T N EI Ei N T N El N T N El N N T N N T T 
El T T T El El Ei E! El El EI £1 £1 E1 £1 £1 N £1 El T El £1 

• T T * T T El El El El T EI Ei £1 T El El £1 N Ei N T T T 
E1 " E1 El El El El El El El El El El El El El El T El Ei £1 El EI 
Al N . N N A1 A1 Al A1 A1 Al A1 A1 A1 Al Al Al N Al A1 A1 A1 Al 
El E1 E1 El Et El El El EI El E1 El EI El El El T EI E1 T El EI 
E1 Ei El T N El El N Ei N EI H E! N El N N El N N El El 
£2 E1 T T N El El N El N E1 N El N El N N E2 N N £2 E2 
C1 C1 C1 Cl T T T Cl T T r Cl T T T 02 Cl C1 T Cl 01 
ci Al Al Al AT A1 A1 El Al C1 Cl El C1 A1 Al El Al Al Al 02 Al A1 
A1 01 01 01 Cl Cl Cl D1 A1 Cl C1 01 A1 C1 Cl 01 T Al Cl El Al Al 
Al Al Al A1 A1 Al A1 Al Al A1 A1 Al Al Al A1 Al A1 Al Al Al At Al 
At El EI E1 Al A1 Al Al A1 Al Al At Al A1 Al Al El Al At Al, Al Al 
T T . T N NT T T N N N T r N t N N N ' T N N £2 E2 

Al Al Al Al A1 A1 A1 A1 Al B1 81 Bl 81 Al Al Al A1 At Al Al Al Al 
C1 Al Al Al A1 Al A1 N Al Cl Cl N Cl Al Al N Al Al A1 N Al A1 
A1 Al A1 A1 Al A1 A1 Al Al Al Al Al Al A1 A1 Al Al A1 Al A1 Al Al 
01 01 T T N Dl 01 El Dl N Dl E1 01 N 01 E1 E2 01 N N 01 01 

See FsucOonc AcM 
Sea Sodium Hydroxide 10% 

Al Cl f Cl C1 Al A, A1 Al A1 Al A1 A1 Al A1 A1 A1 El A1 A1 A1 Al A1 



iSI : I / 
C E I L C O T E 

C o r r o s i o n Contro l 

P r o d u c t s 
/* h /# 
/i/f/i/i/i/iff* If If li li li I if If 

is 1$ /# / .? / / / / js ii li li n li If IS 
'fill If,* ,* 

If 
Sodium rwrriwrtacrviaiB1 

Sodium Sutfate 
Sc<lium Sulfide (Saturatedr1 

Sodium Stifde 
Sodium tartrate 
Sodium rhiosulata (Hypoi 
Soybean C* 
Staanc Add 
Styrena 
Sugar ' 
SuSarracAcsd-25% 
Sufita Uouor (Paean 
Sulfur Otoxna (Wet) 
Sutfur rriojndelWen 
Suifunc Aod -10% 
Sulfuric Aod - 25% 
Suifunc Aod-60% 
SulfurcAdd-70% 
SuHunc Aod • 75% 
Suifunc Aod • 93-98% 
TaflOa 
TartaneAad 
Tetraaiioiuegiana' 
Tetracncroatnytsns' 
Tetr&hyuiuiuiaii 
Tefnrtytmaluryl Alcona' 
TNonyl Chloride 
Thionyi Chlonda • Water Sofn 
Tin Plating (ftuoooratai 
Tin Pfatno isiama) 
Totuoi Obfuanei 
Toluene Stearic Acid 
Toluidine'' 
Triettr̂ amra' 
TriettivteneteiaiiiiiiB' 
TrSetnyt Phosorute' 
Tncraaroacatc Aod - 20% 
TridTWooeraena 11,2,4-)' 

j TrcrUcfoemarn' 
Trchksrcetrfytane 
Trieresyi Prcsoraa 100% 
Trisccaum Phoacnata (SaTd)* 
Turcenone 
Urea ScruOora 
Vinegar 
Vinyl Chlonoe 

Wattr, OuitMin & Denwwrwad 
White Uouor (Paaer) 
Wine 
XyW (Xylenel 
Zinc Plating • Acid Ruooorata 
Zinc Plating • Cyamoa . 
Zinc Platrnq - Acid Sulfate 

Dl 01 01 bi 01 I '01 I Di 02 I 02 | 02 I 02 02 D2 02 D2 •D2 02 E2 02 
A1 Al A1 Al Al 1 Al 1 Al A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 A2 
At A1 A1 EI Al 1 E2 ; A2 A2 | A2 , A2 A2-..I A2 A2 • 02. A2 A2 02 I 02 I 02 
A1 A1 A1 A1 A1 I A1 I A1 A2 A2 I A2 A2 A2 - I A2 A2 A2 A2 A2 02 A2 
A1 A1 Al A1 Al I Al Al A2 A2 I A2 A2 I A2 A2. A2 A2 A2 A2 D2 A2 
A1 A1 A1 r Al I A1 A1 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 A2 
A1 A1 Al Al Al Al A2 02 C2 ; A2 A2 A2 A2 A2 A2 02 N 02 02 
Al A1 A1 A1 Al A1 N 02 02 A2 A2 A2 A2 A2 A2 02 N T 02 
N E1 N N 01 E2 •! E2 02 02 02 02 N 02 N 02 02 N £2 N 
Al Al A1 A1 At A1 A1 A2 A2 i A2 A2 A2 A2 A2 A2 A2 A2 02 A2 
At A1 Al Al A1 Al 1 T T r A2 A2 B2 B2 A2 B2 02 02 E2 02 
Al Al Al 01 A1 A1 A2 A2 A2 A2 A2 A2 A2 C2 A2 A2 A2 E2 A2 
Al Al A1 Al A1 Al .Al A2 A2 A2 A2 A2 A2 A2 ; A2 A2 02 02 02 
Al A1 Al Al A1 Al El E2 E2 A2 A2 .•A2 A2 A2 A2 C2, 02 02 N 
At AT A1 A1 A1 A1 £2 02 02 A2 A2 A2"' A2 A2 A2 C2 02 02 fr 
Al A1 A1 A1 A1 A2 N E2 E2 A2 A2 A2 A2 A2 A2 02 02 02 N 
Al Al A1 A1 Al A2 N E2 £2 A2 A2 A2 A2 A2 A2 02 02 02 N 
El Ei E! El El E2 N N N A2 A2 A2 A2 A2 A2 N 02 02 N 
El El E! El Ei D2 N N N B2 C2 C2 C2 B2 C2 N E2 D2 N 
N N N N £2 N N N N D2 N N N N N N N E2 N 

A1 Al A1 A1 A1 A1 E2 C2 C2 A2 A2 A2 A2 A2 A2 A2 N T 02 
A1 A1 Al A1 At Al A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 D2 A2 
N Ei N N 01 N N N T 02 E2 N 02 £2 D2 02 N T N 

N N N N E2 N N N N E2 N N N N E2 N N N N 
El E1 E! EI El T T 02 02 D2 02 02 02 02 02 02 T T T 
N N N N N N N N N N N N N N N N N T N 
N N N N N N N N N T N N N N. < T. -, N. ,.T-.. N 

Sea fiuobonc Acid .•>'•.,. 

Sea sodum Hyurajuua 
N Ei N El E1 N E2 E2 £2 02 D2 02 02 02 D2 02 N ,E2 N 
Al Al Al 01 Al N T 02 02 A2 A2 A2 A2 C2 A2 02 T T V 
N El N N~ T N H T T T 02 N 02- N- T . T • N.,. T , -N 
E1 El Ei El El T T N T 02 D2 02 02 02 02 T. T T T 
N El Ei El T T N N T 02 02 D2 02 02 02 T, T . , T. T 
E1 El El ' El E1 El T 02 02 02 D2 02 02 02 02 02 T • T T, 
Al A1 At Al A1 A1 N H N A2 A2 A2 A2 A2 A2, N, 02 - T T 
Ei Ei El El El T T 02 02 D2 02 02 02 02 D2 02 . : N T ' T 
N El N N 

i El 

N N D2 02 02 D2 N 02 N 02 02 , N E2 N 
N E2 N 

, N E2 N N N £2 02 02 N 02 02 | 02' 02,. M N . £2 N 

C1 T T T Al T E2 E2 E2 C2 E2 E2 E2 E2 C2 C2. T T T 
At A1 At El A1 02 A1 A2 A2 A2 A2 A2 A2 C2 A2 •A2 C2 02 C2 
Al A1 A1 01 ' Al El T 02 02 A2 C2 C2. C2 02 ^A2i A3* N • E2 T 
Al Al Al Al Al At Al A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 A2 
Al Al A1 A1 A1 A1 £2 02 02 A2 A2 A2 A2 A2 A2 B2 02, 02 02 
H E2 N N £2 N N N N E2 E2 N E2 N £2 E2 :N T N 
Al Al Al Al Al A1 A1 A2 A2 A2 A2 A2 A2 A2 A2 A2 A2 02 A2 
Al Al Al," N At N A1 A2 A2 A2 A2 A2 A2 Ai" A2 A2 A2 T 02 
Al Ai AT A1 AV A1 A1 A2 A2 A2 A2 A2 A2 A2 .A2. A2. A2 02 A2 
M 01 N El 01 N N 02 02 02 02 02 02 02 02 :02 N E2 N 

See Ruobonc Add 
Sea Sodium Hydroxide 10% 

A1 A1 A1 Ai: I Al I Al D1 C2 C2 A2 A2 A2 A2 A2 A2S, A2 D2 02 

KEY TO 
CKEMCAL 
RESHTAMCC 
CHAUT 

A GaaHDMumin hnorasif l 
3 Gooa to idO *f 171 *C1 
C Goadrj I40"f IS0"C1 
0 GoodB 120 «f OTO> 
E GoodB 100f (37"Cl 

\ U I U M U I or Coraaat flow or Cand«wo ^ 
2 Oi l i n n ruiMdiorSal 
3 Fumdi Unfr. Nol Conoonand 
M Nfflf 
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PfH/IEHIVECOATMQS 

HUB njjii 

AcsocAca-10% N N N 

N 

02 C2 t 
Acaune-10% E2 E2 E2 El D2 02 I 
AcsSDne-100% E2 E2 E2 El E2 02 I 
Atom 02 02 C2 81 C2 82 I 
Atensnum Criorioe D2 02 C2 Cl C2 B2 i 
Aiunnum Sutasa 02 02 C2 Cl C2 E2 I 
Ammonal Anrryeroua uaud 02 02 C2 E1 82 B2 i 
Ammonal Aaua D2 D2 D2 C2 B2 B2 I 
Ammona Wet Gas 02 02 02 C2 83 S3 I 
Antmoraum Chksndo 02 02 A2 82 C2 E2 I 
Aflvnorun Hydfoxua * 20% 02 02 A2 C2 B2 82 I 
Annum HURI NAcm 02 02 A2 C2 C2 E2I 
Anvnomn Sutata 02 02 A2 C2 C2 E2 : 
Afi*r» H N N N N N 
SansBne E2 E2 02 El 02 El 
Sanzrac toa 02 02 C2 B2 82 I 82 I 
Berizyl CNrjride N N N C2 02 02 I 
etatXUaKriPaoan 02 02 C2 C1 C2 82 i 
Btoeen N N N C2 C2 82 
Bene Aca 02 02 02 C2 82 B2 
Brenwe Water-S% N N N C2 C2 82 
Butarra 02 02 C2 01 C2 C2 
Butyl Caikacm 02 02 C2 01 C2 C2 
Butyl CeUcttx* Acetate 02 02 C2 Dl C2 C2 
Cadoaum Plating (Cyareoal A2 A2 A2 C2 C2 82 
Cafcum Sisutnta A2 A2 A2 C1 82 82 
CafdumCrdonaa A2 A2 02 C2 C2 E2 
Cajrfrwn Hyutuuua A2 A2 C2 Cl C2 C2 
C&teiuRi MyGrocfficrBB 5% N N N N C2 C2 
Calctaa Niks* 02 02 C2 C1 C2 A2 
Carbon 8isu8fiaa Furnas E2 E2 02 C2 02 C2 
Carbon W £2 E2 E2 El C2 82 
Cafcamw 02 02 02 01 C2 C2 
Oitome Gaa (War) N N N N N N 
CWcnne Water H N E2 C2 N N 
Chtarecanrane 02 D2 D2 Dl C2 C2 
Crdorowrm N N N N N N 
Chrermc Ackt • 10% N N N E2 C2 C2 
Chrome Hating N N N 02 N N 
Chrome Chtanoe 02 02 C2 C1 C2 C2 
CaricAca 02 02 02 C2 C2 C2 
Copper Plating (Cyanoei E2 02 C2 C2 C2 C2 
Ccocar plating (Acai N N 02 C2 C2 C2 
Daxeose El 01 C2 C1 C2 C2 
Elhanoi C2 C2 C2 D1 C2 C2 
Ethyl Acetate E2 E2 02 C2 E2 E2 

KEY TO 
OfOBCU. 
RESSUMCE 
CHAirr 

A GoodBMaanu* IranuaolPraaua 
3 GoodB loO«FI71 " O M » H I M » 
C GoodB 140 «F |«0 «ci 
0 GoodB120<f (37<CIAmbM 
E GoodB 100f07«CI 

2 Ocnsond) Hotun or Sod 
3 Fuma Onr». Ha Ccmamn 
N Not AdQORWWKMd 

r vm wmConaorm 
May Aooun leal 
Conaa Mm tkjmm 



CEILCOTE 
Corrosion Control 
Products /i/i/iii/i 

/ $ / 

Eirrylere Qicrtforae 
EUTTIOTB Grfycat 
fare Chloride 
fiemcSuSata 
ftrHnar- Dry 
Fertizar-Ucud 
FormEHanycs 
Gasoarw - Aviation 
Gaacano - Oiese* 
Gaaoana • Jet fuel 
Gaaoene • Prem. uweeoea 
Gaaoeria • Unleaded 
Glyanna 
Green Pacer Uouor 
Hexane 
HCL-1-10% 
* * " " • * ~ ' 

rrydiCfUrjeaCC ACS? 

Hydrogen Peronce -30% 
HJS-Wet 

Hypo iPtiotograpnc bounl 
IPA 
JP4 Jet Fust 
Kerosene 
LaatAcal • 1-10% 
MeOH 
MEK 

MtCK 

Munrntjc Add 
NeOlhB tAJoQhstscl 
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. Milt Solving corrosion problem! 
? i i j j u 

VlasSEr 8L«dars for industry, worldwide 
From floors to stacks, 
Ceilcote corrosion control 
products from Master 
Builders, helps hundreds 
of industries solve their 
toughest corrosion 
problems. 

Master Builders Technologies is indus
try s partner tn corrosion orcotem-sotving. 
As the Dioneer and tecfinowgicai leader 
m polymer linings, coalings, floonng and 
grout, we have oecoma an increasingly 
important factor in the cost-effective oper
ation of hundreds of industrial plants and 
processes. 

Our corrosion-fighting products are 
state-of-the-art. Proven products such as 
Ceilcrete. Brutem. Ceilcote, Coroline. 
Tarpon Flake, Concrsxrve, Pofy Plus and 
Rakeline are unsurpassed in solving in
dustry's toughest corrosion problems. 

Master Builders Technologies product 
and service dase has expanded in both 
scope and reach. We tap a tremendous 
range of comoany assets to meet our cus
tomers' needs, from special formulations 
ihrougn skilled installation, anywnere in 
she World. 

Protective Coatings 
Our family of Coatings for metal, concrete 
and other substrates solves corrosion 
proOiems by the hundreds. These easy to 
apply coalings include polyesters, epox-
ies. coal tar epoxies. uretnanes. pheno-
lics. eooxy novolaks ana specialized 
formulations that wiil cure below freezing. 

Nowhere else 
wiil you find 
sucn a wide 
range of pro
tection from 
atmospnenc 
corrosion. 

Monoiithic Linings 
The corrosive environments encountered 
in many industries we serve vary widely in 
the demands tney make on linings. Pick
ling tanks require one type; tlocculation 
tanks anotner. The oil ano gas industry re
quires protection for facilities arxrve-
ground. belowground and underwater. An 
electnc utilities gas desulturization sys
tem may require five different lining types. 

But sd long as the corrosion problem 
can be solved by a polymer-based lining 
— and the exceptions are rare — Master 
Builders Technologies has the solution. 

Our linings are monolithic, without 
seams or joints. They form a continuous, 
protective earner against corrosion. They 
are made of epoxy, polyester and other 
special polymers. They adhere to carbon 
steel, alloy and concrete surfaces. 

They provide excellent resistance to 
permeation, chemicals, abrasion and. of 
course, corrosion. They nave immersion 
temperature resistance to 200 degrees F. 
and dry temperature resistance to 400 de
grees F. They cure Quickly, are easy to 
maintain and provide long, cost-effective 
service life. Today, millions of square feet 

. of Master 
Builders 
Technologies 
linings protect 
industnal 
installations-
worldwide. 

Flooring Systems 
Our floonng systems supply specialized 
materials which sotve the specific corro
sion proPiems found in a wide range ot i 
dustnes. from utilities turbine rooms to 
pharmaceutical plants. Our floors protei 
concrete from attack by adds, alkalis ar 
chemicals ot ail kinds—tnctuding watei 
and lubricating oils. They are further sp; 
cialized to sotve problems ot abrasion a 
skid resistance and heavy traffic. From 
light-duty concrete sealers to heavy-out 

jrowet-aopiiE 
systems. 
Master 

jBuikJers 
tlecnnologie 
{provides the 
*T 
•answers. 



YOUR BESTDEFENSE AGAINST CORROSION 
Ceilcote* Corrosion Control 

Products otter a oroaa soectrum ot 
solutions to your corrosion proDlems 
:n moaerate to the most aggressive 
cnemicai environments. Whether 
subjected to chemical immersion, 
soiilage, tumes. or environmental 
corrosion, our range of poiymer 
linings, floonngs ano coatings form 
a continuous protective darner 
against corrosion. 

Highly engineered fillers combined 
with flake, mat or fabric reinforce
ment, ano a full range of polymer-
based matnx systems optimize 
resistance te permeation 

and chemicai attack. 
Special formulations resist 98% 

sulfuric acid, bridge cracxs in 
concrete, resist abrasion/ 
mechanical abuse, ana cure 
below freezing. 

Our systems proteci 
metal or concrete 
surfaces, cure quickly to 
minimize downtime, are easy to 
maintain ana provide a long, 
cost-effective service life. 

We've been industry's partner in 
corrosion proplem-solving for over half 
a century. Chances are, we already 
have a solution to your problem. 

Whatever your needs, you 
can rely on Ceilcote 

Corrosion Control Products 
for cost effective answers 

to your soecific prootems. 

For immediate attention calk 
in the u.SA 
phone I-800-227-3350 

FAX (2161831-6460 

In Canada 
phone 1-800-227-3350 
FAX (416) 741-7925 

In Latin America 
phone 19051557-5544 

FAX (9051395-7903. 

APPLYING 
TECHNOLOGICAL 
LEADERSHIP 
TO PROBLEM 



MASTER 
BUILDERS 
COVERS 

ALLYOUR 
NEEDS. 

i 

MASTER BUILDERS'PRODUCTS 

ADHESiVES 
Structural 
Non-Structural 

COATINGS 
Protective 
Decorative 

EPOXY INJECTION 

FIELD INSTALLATION SERVICES 

FLOORING 
Polymer 
Cementitious 

GROUTS 
Eouipment 
Rail 

AND SERVICES 
MARINE SYSTEMS 
Coatings 
Pile Encaosulation 

MONOLITHIC LININGS 

REPAIR PRODUCTS FOR CONCRETE 
Cementitious 
Polymer 

SEALANTS 
Flexible 
Semi-Rigid 

SEALERS 
Penetrating 
Surface Fiim 

TRAFFIC WEAR COURSES 

WATERPROOFING MEMBRANES 

i 
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Master fiuiders 
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FUTURA COATINGS, INC. 

GEDTHANE CONTAINPENT SYSTEMS 

AND 

TANK LINING SPECIFICATION 

PREFACE 

This i s intenaed as a basic guide f o r owners, spec i f i er s , and engineers i n the preparation of more detailed 

spec i f icat ions governing the applicat ion of elastoraeric, spray-applied, Geothane mamorane l in ing and 

covering systems. An e f for t has been maoe within this spec i f i cat ion to outl ine the qual i t ies and 

appl icat ion parameters desired as part of the tota l membrane system. 

The suggested dry f i lm thickness of a Futura Geothane System i s based on a 50 mi l dry f i l m thickness. This 

w i l l provide adequate thickness f o r chemical resistance and resistance to mechanical damage and 

weatherabil i ty . In applications where mechanical damage i s not a concern, the memorane may be reduced to 

35 mils dry f i l m thickness. Longevity of service i s d i rec t ly proportional to the to ta l membrane thickness. 

As a r e s u l t , many engineers, architects and owners are specifying thicknesses as great as 100 mils to 

obtain maximum longevity. 

In addi t ion to the geomembrane l i n i n g or cover, your containment system nay also includes The 

sub-structure that supports the l i n e r , the anchor system that holds the l i n e r and cover i n place, and 

suostrate vent systems that allow gas to escape from beneath the l i n e r or cover. Since construction or, 

i n s t a l l a t i o n of a l l these items can af fect the performance of the f i n a l containment system, these items are 

also addressed: 

Appendix 01 "Chemical Resistance of Geothane Elastoraeric Coatings" outl ines the general chemical 

resistance of these materials. Futura Coatings, Inc. may require a representative sample of the waste, 

material for evaluation par t i cu lar ly where rran-recommended chemicals are contained i n the .af f luent i n trace 

amounts. 

SCOPE 

This s p e c i f i c a t i o n covers the general i n s t a l l a t i o n of Geothane 520 and/or Geothane 5020 materials in the 

fal lowing applications: 

Geomembrane Lining Systems - Earthen Basins or Reservoirs 

Lining Steel Tanks 

Lining Concrete Basins or Tanks 

Repair of Fai led P las t i c Basin Liners 

Environmental Cavers 

Far other applicationssor spec i f i c project information not covered i n th i s Speci f icat ipn.Guidel ine , contact 

Futura's Technical Services Department. 

1.0 GENERAL REQUIREMENTS 

1.1 For an earthen reservoir a complete geo-technical survey s h a l l be conducted to determine the . 

s u i t a b i l i t y of the proposal s i t e . This survey w i l l detect the presence of organic wastes,.other. 

decomposing material* and s o i l i n s t a b i l i t y that can be detrimental to l iner performance. Once the •• 

s u i t a b i l i t y of the site has been established, proceed with the development, of an excavation plan based on 

the o v e r a l l containment structure design. 

1.2 The substrate must be dry pr ior to appl icat ion of coating. The type of surface preparation w i l l 

depend on the nature of the substrate as covered i n Section 3.0. 
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.3 Appl icat ion Temperatures 

Geothane 520 - 45°F Minimum ana Rising 

Geothane 5020 - 35°F flinimum ana Rising 

' .4 Ins ta l l er sna i l be experienced in this l ine at" work and sha l l be conversant with both material 

appl icat ion ana surface preparation. 

The i n s t a l l e r sna i l provide a l l labor, materials, equipment, and incidentals required to provide a complete 

oeornemorane system as indicated on drawings ana spec i f i ed i n this manual. 
V 

The i n s t a l l e r s h a l l provide c e r t i f i c a t i o n from the manufacturer that he i s an approved contractor having 

demonstrated by previous experience his a o i l i t y to do the work. Instal lers without the required previous 

experience c e r t i f i c a t i o n sha l l obtain factory technical assistance. 

1 .5 Coating materials s h a l l be stared in a cool dry environment and snai l not be used past their stated 

shelf l i f e . A l l materials sha l l be delivered to the jobsite in unopeneo new containers bearing the 

manufacturer's o r i g i n a l l a b e l . A l l materials w i l l be stacked i n a neat and orderly fashion by type and 

component. Empty containers w i l l be neatly stacked for count v e r i f i c a t i o n by the designated project 

inspector. Containers may not be removea from the project without the approval of tha inspector. 

Fabric materials must be covered and protected from the weather u n t i l reaoy for i n s t a l l a t i o n . Fabric must 

rere in dry pr ior to and during i n s t a l l a t i o n . 

1.6 Appl icat ion of coatings shal l not take place i f threatening weather prevai l s . Caution should be 

demonstrated when the dew point approaches 5 degrees of the exist ing temperature. 

, 0 MATERIALS 

2.1 Substrate Primer 

A primer may be recommended for one or more of the following reasons: To penetrate poros i ty , t ie-up lpose 

materials , block moisture, and provide maximum adhesion to the suosequent topcoat. 

Primer i s ta be selected on the basis of substrate: 

TABLE 1 

SURFACE/SUBSTRATE PRIMER RECOPFENDATIQN 

Earth None. A supporting 

geotextile fabr i c 

i s used. See Table 2. 

Concrete, Masonry Futura-Bond 307 or 

Futura-Bond 502 

Steel •'' Futura-Bond 300 

PVC Linings Futura-Bond 313 

Other Sheet Lining Systems Consult Futura 

NOTE: The appl icat ion instructions on the data sheet for each primer are to be followea part icu lar ly i n 

r e l a t i c n to appl icat ipn and recoat schedules. 

.2 Fabric Select ion 

Select ion of the fabric for the memorane depends on the type and condition of the suostrate and on the end 

use of the system, rlany substrates such as mild steei or concrete may not require any f a b r i c . For 

geomemorane l i n i n g s or environmental covers the fallowing may be usea as a guide. 



TABLE: 2 

TYPE Of SERVICE SUPPLIER 

GRADE (WEIGHT 

0ZS/5Q. YARD) 

PWS. ROLL WIDTH 

IN FEET 
MXN. THICKNESS OF 

GEOTHANE 520/5020 

Light Duty 

Heavy Duty 

Hoechst Celanese(1) 

Hoecnst Celanese(l) 

P h i l l i p s (2) 

Trevira 1112 (3.4 oz) 

Trevira 1125 (7.1 oz) 

Rufon t-B-W (6.0 oz) 

15 

15 

15 

35 mils 

50 mils 

50 mils 

0 ) Hoecnst Cainnese Corp. , P.O. Box 5887, Spartanburg, SC 

(2) P h i l l i p s F i b e r Carp . , Box 66, Greenvi l le , SC 2S6Q2 

23304 

where animals may cause Damage to the memorane, the Geothane 520/5020 thickness should be increased by 505 

ano the exposed areas covered with a layer of s o i l or r i v e r sand for additional protection. 

2.3 The protective waterproofing topcoat shal l consist of a two component, elastomeric menbrane and s h a l l 

be e i ther Geothane 520 or Geothane 5020. It sha l l be manufactured by Futura Coatings, Inc . , St . Loui s , PD 

and s h a l l conform i n every respect to the following phys ica l propert ies: 

PHYSICAL PROPERTIES TEST FETHOO TYPICAL RESULTS 
unsupported Supported 

520 5020 520 5020 

Sol ids Content Calculated 100% 1005 Consult Futura 

for current 
Tensile Strength ASTM 0-412 information. 

(Oie C , AT 20 i n . / m i n . ) 800 1500 Di f ferent fabric 
PSI PSI and var iat ions 

i n m i g h t w i l l 
Elongation at 7 7 ° F (25°C) A5TM 0-412 produce d i f f e r 

(Die C, at 20 i n . / m i n . ) 3005 3205 ent values 

Tear Resistance ASTM 0-1938 50 + 5 PLI 85 + 5 PLI 
Spl i t Tear 

Low Temoerature ASTM D-1737, 1/2" mandrel 
F l e x i o i l i t y bend at - 5 5 ° F (~47°C) Passes Passes 

High Temperature ASTM D-573 
Resistance Continuous 200°F 200°F 

Intermittent 250°F 275°F 

Abrasion Resistance ASTM C-501 CS-17 wheel 23 mg. 21 mg. 
1000 r e v . , 1000 c r . weight loss loss 

lueatheraoility ASTM G-23 After 2000 hours of exposure 
(QUV Weathering) There was no evidence of checking, 

cracking, or loss of f l e x i b i l i t y 

3.0 SURFACE PREPARATION 

3.1 Earthen 

The basin s h a l l be excavated to required dimensions with smooth compacted surfaces. Slopes should 

preferably be no steeper than <IJ1, especially i f the l i n e r w i l l be covered with a layer of earth or other 

mater ia l . If space i s l i m i t e d , a slope as steep as 3:1 i s acceptable for exposed memoranes; however, the 

danger of earth i n s t a b i l i t y and s l id ing under the l i n e r i s increased. 

A l l surfaces in contact with the l iner must be free of sharp stones, s t i cks , and other debris that can 
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•ncture or tear the l i n e r . This may mean that earth removal, s i f t i n g ana replacement w i l l be required to 

ure proper surface conditions. A layer of sand or other f ine material can be used i f the native s o i l i s 

j sui table . S t e r i l i l i e areas of potent ia l ly harmful plant l i f e . 

A 12 by 18 inch anchor trencn arouno the perimeter of the excavation i s required to secure the l i n e r . If 

the excavation i s to contain l i q u i d , th is anchor trencn must be aoove the water l i n e . 

See Appendix 2 for typical design. 

3.2 CONCRETE 

Any surface contamination of d i r t , o i l , or grease shal l be removed by scrubbing with a power broom, 

scraping, solvent wiping, washing and/or brusn blast ing . 

If s p e c i f i e d , surfaces shal l then be acid-etcheo with a 15S solut ion of muriatic acid to remove laitances 

and impuri t ies . After foaming act ion has stopped, the surface must be rinsed with copious quantities of 

water. 

A l l surfaces sha l l be thoroughly clean and dry prior to priming. 

The spec i f i ed primer shal l be applied according to manufacturer's spec i f i ca t ions . 

Any expansion joints or stress cracks s h a l l be properly prepared and f i l l e d with Futura-Caulk 515. Consult 

data sheet on caulking for complete appl icat ion information. 

A f t e r has cured, Geothane 520/5020 s h a l l be applied according to spec i f i ca t ions , 

i j 3 STEEL 

Welds s h a l l be inspected and weld spatter removed with a grinding t o o l . Steel surfaces are to be 

sandblasted to white metal (SSPC-SP5). The anchor pattern sha l l have a 3-4 mil p r o f i l e . Pro f i l e to be 

determined by a Zormco Model 101/45 Roughness Gauge or equal. Par t i cu lar attention shal l be given to 

welds, ins ide corners, and pockets to insure thorough cleaning. A l l surfaces sha l l be completely free of 

o i l , grease, d i r t , rust sca le , and fore ign matter. The cleaned surface sha l l have a gray-white, uniform 

metal l ic color and each square inch of surface shal l be free of a l l v i s i b l e residues, discolorations, 

s ta in ing , m i l l scale , rust , and weld spatter . Remove a l l dust and g r i t by vacuuming the surface. Avoid 

toucning the surface with hands, contaminated rags, or d ir ty c lo th ing . The primer must be applied 

immediately af ter surface preparation or before humidity and temperature cause a rust bloom to form on the 

surface. If rust bloom should occur, the steel surface must be reblasted to or ig ina l white metal 

appearance. The specif ied'primer s h a l l be applied according to manufacturer's spec i f i cat ions . Part icular 

care s h a l l be taken to follow "Recoat Schedule" indicated for the s p e c i f i c primer used. After primer has 

cured, Gepthane 520/5020 s h a l l be applied acccrding to s p e c i f i c a t i o n . 

3 . 4 OTHER SUBSTRATES . 

Consult Futura for spec i f i c recommendation when bonding to surfaces such as PVC, Hypalon, CPE, etc. 

6 .0 LINER INSTALLATION 

4.1 The fabr i c r o l l s sha l l remain covered and protected from weather u n t i l ready for i n s t a l l a t i o n . Only 

fabr ic panels for each day's spraying sha l l be spread. 

'.2 The f a b r i c panels s h a l l be overlapped 6 inches and anchored in place. See Appendix 3 for anchoring 

method. Care should be taken that the fabr ic i s positioned to conform to subgrade i rregu lar i t i e s without 

being so taut as to place undue stress on the l i n e r . Excessive wrinkles must be avoided. Steps sha l l be 

taken to avoid more than three layers of fabr ic i n any area. See Appendix 4 for de ta i l of coating 

appl icat ion method used at the overlap area. Fabric extending beyond the basin into the anchoring trench 

must be completely coated with Geothane 520/5020 to minimum recommended f i l m thickness. Air pockets are 



not acceptaole ano should be eliminated while coating i s s t i l l uncureo. Areas of incompletely coated 

fabr i c are not acceptable. 

For estimating purposes, calculate the coating thickness at the lap areas to be double the normal 

recommenaed f i l m thickness. 

Due to i t s rapid cure, Geothane 5O20 i s not recommenced for spraying of lap areas. Geothane 520 provides 

aoeouate working time and needed wetting of f a b r i c . 

At the end of the workday, approximately two feet of fabr ic shal l be l e f t uncoated to form a joint for tha 

fol lowing day's work. 

See complete data sheet on Geothane 520/5020 for recoat ano f i n a l cure schedules. 

4.3 Smoking sha l l not be alloweo on l i n e r and footwear may only be s o f t , rubber soled shoes, 

4.4 Contractor shall take precautions to protect l iner during any subsequent b a c k - f i l l i n g operation. 

4.5 In earth excavations i n s t a l l a t i o n of l i n e r over organic waste or other decomposing material should be 

avoided due to gas development under l i n e r . If the l iner must be i n s t a l l e d where gassing i s a concern, a 

vent system should be i n s t a l l e d . One method of venting i s to slope the bottom of the excavation upward 

toward the s ides . This allows r i s i n g gas to flow to the edge of the membrane where i t escapes through vent 

f laps placed above the waterline on the slope. A 4 to 6 inch base of loose f i l l may be used under membrane 

to f a c i l i t a t e gas migration. Typical ly simple f lap vents placed at 50 foot in terva l s are used. See 

Appendix 5 for typical design. 

5.0 ENVIRONMENT At COVER INSTALLATION 

Environmental covers can be assembled on the containment structure or on an adjacent f l a t area free of 

sharp objects or i r regu lar i t i e s that can damage the membrane. Assembly instruct ions are the same, as l i n e r 

ins truct ions ear l ier discussed and as avai lable i n Geothane 520/5020 Data Sheet. 

5.0 REPAIR OF SHEET LINING 

5.1 Geothane 520 is an excel lent patch and repair material for damaged PVC and other plast ic/rubber sheet 

l i n i n g s . For torn, crackeo areas, as well as lengths of f a i l e d seam, use the fol lowing prpcedure: Power 

wash the repa ir area and solvent wipe/mop the area to be coated with a h igh - f l a sh , aromatic naptha. 

Substrate s h a l l be clean and d ry . After applying a 25-35 mil coat cf Geothane 520, lay in a section of 

geotexti le fabr i c and overcoat with an addit ional 40-60 mils of Geothane 520. Immersion areas require a 

20% increase i n millage. Fabric /Coat ing s h a l l run a minimum of 18 inches onto sound sheet l i n i n g . To 

repair c e r t a i n types of sheet l i n i n g Futura may recommend the use of a primer and/or roughing up the 

ex is t ing l i n e r to improve adhesion. Consult Futura for further d e t a i l s . 

7.0 INSPECTION 

7.1 Cure Test 

Each coat of Geothane 520 or Geothane 5020 sha l l be checked i n several areas for cure, af ter 24 hours or 

more at 5 0 ° F (10°C) or higher, by comparing the coating toughness with a standard test s t r i p supplied by 

Futura- St icky , uncured coating indicates an improper mixing rat ip of the two coating components. Any 

such area s h a l l be deemed unsatisfactory and repaired at the contractor's expense, i n acccrdance with 

Futura 1 s instruct ions . I 

7.2 Following project completion, a detai led inspection shal l be conducted by e i ther a representative of 

the coatings manufacturer or a private testing laboratory experienced i n evaluating poiyurethane coatings. 

This inspect ion may include ranoam s l i t sampling of the coating membrane to confirm thickness, adhesion, 

and cure . A minimum number of these samples sha l l be made by the inspector. Sample areas shal l be 

repaired with new fabric and coating at contractor's expense. 
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Visuai insoection sna i l confirm adherence to oooo d e t a i l pract ices at projections, trenches, laps , as well 

surface texture. 

HI 

T h i s g u i d e p r o v i d e s g e n e r a l i n s t r u c t i o n s f o r t h e i n s t a l l a t i o n of F u t u r a l i n e r s and 

c o v e r s . H o w e v e r , the r e s p o n s i b i l i t y f o r p r o p e r l i n e r or c o v e r i n s t a l l a t i o n l i e s w i t h 

the i n s t a l l e r , or p u r c h a s e r and not w i t h F u t u r a C o a t i n g s . A l t h o u g h we c a n n o t be 

r e s p o n s i b l e f o r t h e manner of i n s t a l l a t i o n , we w i s h to p r o v i d e any a s s i s t a n c e you 

r e q u i r e to c o m p l e t e your i n s t a l l a t i o n s u c c e s s f u l l y . 



APPENDIX 1 

'CHEMICAL RESISTANCE, OF MEMBRANE LINING SYST1 

520 5020 
ACIDS 
5ji ACETIC ACID 3 3 

S% HYDROCHLORIC ACID 3 3 

10* HYDROCHLORIC ACID 3 2 
353 HYDROCHLORIC ACID 1 1 

5t SULFURIC ACID 3 3 

253 SULFURIC ACID 3 2 
502 SULFURIC ACID 3 2 

eo?; SULFURIC ACID 1 a 
5% NITRIC ACID 3 3 

202 NITRIC ACID 2 1 

Su PHOSPHORIC ACID ' 3 3 

2QZ PHOSPHORIC ACID 3 3 

SSI PHOSPHORIC ACID 1 3 

10;, OXALIC ACID 3 1 

ALKALI 
SODIUM HYDROXIDE 3 3 

5CS SCDIUtf HYDROXIOE 3 3 

103 A r T O J l A HYDROXIDE 3 3 

253 AHNGNIA HYDROXIDE 3 3 

SALT 5 
S O i ATCflONI'A NITRATE 3 

503 AITOlIA SULFATE 3 3 

lQ: i SODIUM CHLORIDE 3 3 

503 POTASSIUM NITRATE 3 3 

SOLVENTS 
ACETONE, MEK 0 a 
BUTANCL Q 3 

'i E TH A MCL .! 4 - 0 • 2 
. X Y L O L , TOLUOL 0 1 

MINERAL SPIRITS 0 r 
3 

MISCELLANEOUS 
SODIUM HYPOCHLORITE 3 3 

COCKING OIL . - 3.... 3 

MOTOR OIL .. 3 . 3 

WATER 3 3 

GASCLINE 1 3 

BRINE 3 3 

0 Da n o t reccmmend exposu re - 3 Long term e x p o s u r e . ... , 
1 S h c r t te rm exoosure (poor r e s i s t a n c e ) (Room temoera tu re t e s t f c 
2 ; M c c e r - t a a x c o s u r s 30 days ) 
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APPENDIX 3 

Detail of Fabric Overlap 

(side view) 

(top view) 

APPENDIX 4 
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Anchor Trench Detail 

12" x 18" A n c h o r T r e n c n Geothane Membrane 

Fluid Level 

•3. ° - G>v 

.<J.o - o ^ 
1-O.av .a o v - v V . n - V .-o —<7 • • • 

APPENDIX 5 
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WHERE URETHANE COATINGS 

TECHNOLOGY IS CREATED 

FUTURA COATINGS INC 
9200 LATTY AVENUE, ST. LOUIS. MISSOURI 63042 

PHONE (314) 521-4100 

FAX (314) 521-7255 

TWX 910-760-1622 
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APPENDIX D - 1 0 , DATA SHEET #7 

SONNEBORN S O N O L A S T I C S Y S T E M 



Sonneborrii 
SONOLASTIC® 

NP 1 
DESCRIPTION 

S o n o l a s t i c N P 1 is a o n e c o m p o n e n t urethane n o n - s a g g u n 
g r a d e s e a l a n t d e s i g n e d for a w ide r a n g e of s e a l i n g a n d c a u l k 
ing a p p l i c a t i o n s in a c t i v e exter ior joints. S o n o l a s t i c N P 1 
r e q u i r e s n o mix ing , is se l f -p r im ing a n d with appropr ia te s u r 
f a c e p r e p a r a t i o n , it c a n b o n d to m a n y mater ia ls s u c h a s c o n 
c re te a n d m a s o n r y , a l u m i n u m a n d w o o d without a primer." 

S o n o l a s t i c N P 1, after it h a s c u r e d , p r o d u c e s a flexible long 
l a s t i n g joint, with e x t r a o r d i n a r y a d h e s i o n , c o h e s i o n a n d 
elastici ty that r e s i s t s deter iorat ion c a u s e d by weather , s t r e s s , 
m o v e m e n t water a n d m a n y c h e m i c a l s . 

' S e e s e c t i o n o n P r i m i n g o n tne fol lowing p a g e . 

COMPLIANCE 

S o n o l a s t i c N P 1 c o m p l i e s with F e d e r a l S p e c i f i c a t i o n T T - S -
0 0 2 3 0 C , T y p e II, C l a s s A ; A S T M - C - 9 2 0 , T y p e S , G r a d e N S , 
C l a s s 2 5 , u s e N T , M a n d A . C a n a d i a n S p e c i f i c a t i o n 
C A N / C G S B 2 - 1 9 . 1 3 - M 8 7 , C l a s s i f i c a t i o n s C - 2 - 4 0 - A - N a n d 
M C G - 2 - 2 5 - A - N . C G S B Qua l i f ica t ion N o . 8 1 0 2 6 . It h a s b e e n 
a p p r o v e d by the U n i t e d S t a t e s Depar tment of Agr icu l tu re 
( U S D A ) for u s e in m e a t a n d poultry a r e a s . 

COLORS 

A c o m p l e t e line of s t a n d a r d co lo rs are ava i lab le . C o l o r s 
i n c l u d e whi te , of f -white , l i m e s t o n e , s t o n e , tan, a l u m i n u m g r a y , 
m e d i u m b r o n z e , s p e c i a l b r o n z e , r e d w o o d tan a n d b l a c k . 

USE 

S o n o l a s t i c N P 1 is u s e d to prov ide a posit ive s e a l for ac t i ve 
joints. A m o n g the m a n y a n d v a r i e d app l ica t ions for n e w c o n 
struct ion a n d r e m e d i a l work a re : 

• E x p a n s i o n wall joints 
• C u r t a i n wal l c o n s t r u c t i o n 
• P a n e l wa l ls 
• P r e c a s t units 
• A l u m i n u m / w o o d w i n d o w f r a m e s 

T y p i c a l a p p l i c a t i o n s i n c l u d e exter ior per imeter s e a l i n g of c u r 
tain wall p a n e l , c a u l k i n g a n d s e a l i n g f a s c i a , p a r a p e t s a n d o ther 
s t ruc tura l c o m p o n e n t s . Its u s e is ind ica ted w h e r e v e r a h i g h 
p e r f o r m a n c e , o n e c o m p o n e n t s e a l a n t is d ictated. 

S o n o l a s t i c N P 1 is a g u n g r a d e low m o d u l u s sea lan t , w h i c h will 
g i v e m a x i m u m p e r f o r m a n c e if joints a re proper ly p l a c e d a n d 
d e s i g n e d a n d if joint s u r f a c e s a r e structurally s o u n d a n d c l e a n . 

COVERAGE . 

T h e fo l l aw ing table i n d i c a t e s the n u m b e r of l inear feet filled b y 
o n e g a l l o n of S o n o l a s t i c N P 1 for joints of v a r i o u s widths a n d 
d e p t h s . 

L I N E A R F E E T PER G A L L O N 
J o i n t D e p t h J o i n t W i d t h ( I n c h e s ) 
(Inches) V* V» Vs V. V> V, 1 

'/« 308 205 154 122 
82 68 58 51 

Vj 51 ,i 44 38 

L I N E A R M E T E R S P E R G A L L O N 
J o i n t D e p t h Joint Width (mm) 
(mm) 6.4 9.S 12.7 15.9 19.0 22.2 25.4 

6.4 93.9 62.5 46.9 37.2 
9.5 25.0 20.7 17.7 15.5 
12.7 15.5 13.4 11.6 

N O T E : 12 car t r idges a re a p p r o x i m a t e l y o n e g a l l o n . 

JOINT DESIGN 

T o a l a r g e extent, the d e s i g n o f t h e joint d e p e n d s u p o n a var iety 
of f a c t o r s s u c h a s the m a x i m u m e x p a n s i o n a n d c o n t r a c t i o n of 
the s u r f a c e mater ia ls d u e to t h e r m a l c h a n g e . W h e r e p o s s i b l e , 
S o n o l a s t i c NP 1 s h o u l d b e a p p l i e d w h e n the joint is at its 
m e d i a n o p e n i n g s o a s to o b t a i n the g r e a t e s t e f f i c i e n c y with 
s u b s e q u e n t joint m o v e m e n t . 

T h e d i m e n s i o n s of the joint to b e s e a l e d m u s t b e e s t a b l i s h e d in 
re la t ion to s e r v i c e cond i t ions . T h e n u m b e r of joints a n d joint 
w idth s h o u l d be d e s i g n e d not to e x c e e d ± 2 5 % m a x i m u m 
m o v e m e n t . T h e joint width m a y b e d e t e r m i n e d b y c a l c u l a t i n g 
the c h a n g e in s i z e of the joint b e t w e e n the h i g h a n d low 
t e m p e r a t u r e e x t r e m e s a n d mul t ip ly ing the c h a n g e b y a factor 
of 4 . 

F o r e x a m p l e , if it is d e t e r m i n e d that a joint will o p e n a n d c l o s e 
V»" b e t w e e n tempera ture e x t r e m e s , the joint width s h o u l d b e 
four t i m e s the or 1" m i n i m u m . T h e d e p t h ot the s e a l a n t 
s h o u l d b e Vs the width of the joint, with a m a x i m u m d e p t h of Vz" 
a n d a m i n i m u m of VI". M i n i m u m joint w idth s h o u l d b e W . ( S e e 
T a b l e 1 below.) 

Table 1. J o i n t W i d t h a n d S e a l a n t D e p t h 

Sealant Depth 

Joinl Width al Midpoint 

(inches) (millimeters I (inches) (millimeters! 

% to Va (6.4 to 12.7) (6.4) 
' / z t o l (12.7 to 25.4) V4 to Ya (9.5 to 12.7) 
1 to 2 (25.4 to 50.8) Vi (12.7) 

In d e e p joints, the s e a l a n t d e p t h s h o u l d b e c o n t r o l l e d b y the 
u s e of joint fillers o r b a c k u p mater ia ls . T h e b a c k u p mater ia l 
m u s t b e n o n - i m p r e g n a t e d a n d c o m p r e s s i b l e , s u c h a s S o n o -
f o a m B a c k e r - R o d or S o n o f o a m Sof t B a c k e r - R o d . W h e r e the 
d e p t h ot the joint d o e s not permit u s e of S o n o f o a m B a c k e r -
P l o d , a b o n d b r e a k e r (po lye thy lene strip) m u s t b e u s e d to 
p r e v e n t three point b o n d i n g . ( S e e F i g u r e s 1 A , 1 B a n d iC o n 
the next page.) 



Figure IA Figure IB Figure i C 

Proper Depth Control Joints without Bond Breaker Joints with Bond Breaker 

The effect on the sealant with and without bond breakers is illustrated in Figures IB and IC. 

T o ma in ta in r e c o m m e n d e d s e a l a n t d e p t h , S o n o f o a m B a c k e r -
R o d is insta l led by c o m p r e s s i n g a n d rol l ing it into joint c h a n n e l 
without stretching l eng thwise . B a c k e r - R o d s h o u l d be about '/a" 
(3.2 m m ) larger in d iamete r t h a n the w id th of the joint to a l low for 
c o m p r e s s i o n . S o n o f o a m Soft B a c k e r - R o d s h o u l d be a p p r o x i 
mate ly 2 5 % larger in d i a m e t e r t h a n t h e joint width. S o n o f o a m 
b e c o m e s a n integral par t of t h e joint - s e a l a n t d o e s not a d h e r e 
a n d n o s e p a r a t e b o n d b r e a k e r is r e q u i r e d . 

INSTALLATION 

P r e p a r a t o r y W o r k ( C l e a n i n g ) : S u r f a c e to rece ive s e a l a n t 
m u s t b e structurally s o u n d , d r y , c l e a n , free of dirt, mois ture , 
l o o s e part ic les , oil , g r e a s e , a s p h a l t , tar, p a i n t w a x , : r u s t water-
p r o o f i n g s , cur ing a n d par t ing c o m p o u n d s , m e m b r a n e m a t e r 
ials, e tc . 

M a s o n r y : C o n c r e t e , s t o n e a n d o ther m a s o n r y m u s t b e 
c l e a n e d w h e r e n e c e s s a r y b y g r i n d i n g , s a n d b l a s t i n g or wire 
b r u s h i n g to e x p o s e s o u n d s u r f a c e f r e e of con tamina t ion a n d 
la i tance . 

W o o d a n d P a i n t e d W o o d : C u t b a c k w e a t h e r e d or t reated 
s u r f a c e s or dry rot until y o u r e a c h c l e a n , s o u n d w o o d . S o n o 
lastic N P 1 will a d h e r e to m o s t n e w a n d o l d , dry, oi l - free w o o d . 
W h e n e v e r p o s s i b l e , pa int s h o u l d b e s c r a p e d a w a y to b a r e 
w o o d , a l though S o n o l a s t i c N P 1 wiil a d h e r e to most paints. If 
r e m o v a l is impract ica l , a test a p p l i c a t i o n s h o u l d b e m a d e to 
d e t e r m i n e proper a d h e s i o n . C o n s u l t S o n n e b o r n T e c h n i c a l 
S e r v i c e s for w o o d s u b s t r a t e s that a r e c o a t e d or h a v e a b a k e d -
o n e n a m e l or plastic f in ish. 

M e t a l : S c a l e , rust a n d c o a t i n g s m u s t b e r e m o v e d to e x p o s e 
bright m e t a l . Protect ive c o a t i n g s s h o u l d b e r e m o v e d with s o l 
vent a n d all c h e m i c a l r e s i d u e o r film r e m o v e d . A l u m i n u m 
w i n d o w f r a m e s are f r e q u e n t l y c o a t e d with a c l e a r l a c q u e r 
(usual ly of acryl ic or m e t h a c r y l a t e c o m p o s i t i o n ) . S u c h l a c q u e r 
m u s t b e r e m o v e d pr ior to t h e a p p l i c a t i o n of S o n o l a s t i c N P 1. 
L a c q u e r is best r e m o v e d b y w i p i n g the w i n d o w f r a m e s with a 
c l e a n cloth m o i s t e n e d with m e t h y l ethyl ke tone ( M E K ) . 

In add i t ion to l a c q u e r c o a t i n g s r e f e r r e d to a b o v e , a variety of 
other protect ive c o a t i n g s o r f i n i s h e s a re frequently s p e c i f i e d . 
S u c h f in ishes c o u l d inter fere wi th the b o n d (adhes ion ) of the 
sea lant . W h e n a pro tec t ive c o a t i n g h a s b e e n s p e c i f i e d o n 
meta l it is r e c o m m e n d e d that S o n n e b o r n T e c h n i c a l S e r v i c e b e 
c o n t a c t e d prior to s e a l a n t a p p l i c a t i o n . 

P r i m i n g : W h i l e S o n o l a s t i c N P 1 is g e n e r a l l y c o n s i d e r e d a 
n o n - p r i m i n g s e a l a n t s p e c i a l c i r c u m s t a n c e s or s u b s t r a t e s (i.e. 
ce r ta in pro tec t ive c o a t i n g s o n a luminum) m a y requ i re the u s e 
of p r imer . It is the respons ib i l i ty of the u s e r to c h e c k the a d h e 
s i o n of the c u r e d s e a l a n t o n typ ica l test jo ints at the p r o j e c t s i te 
pr ior to a n d d u r i n g the app l ica t ion of t h e s e a l a n t C o n s u l t 
S o n n e b o r n T e c h n i c a l S e r v i c e for addi t ional in format ion a s 
n e c e s s a r y . F o r water i m m e r s i o n cond i t ions , p n m i n g is r e q u i r e d 
o n c o n c r e t e a n d m o s t other subst ra tes . W h e r e water i m m e r 
s i o n is an t ic ipa ted u s e P r i m e r N o . 7 3 3 . 

Fu l l s t r e n g t h p r i m e r is a p p l i e d with a b r u s h or c ' .ean c l o t h . A 
light u n i f o r m c o a t i n g is suff icient for m o s t s u r f a c e s ; h o w e v e r , 
p o r o u s s u r f a c e s r e q u i r e a sorr jewhat h e a v i e r but not e x c e s 
s i v e c o a t A l l o w p r imer to dry prior to app l ica t ion of s e a l a n t 

D e p e n d i n g o n t e m p e r a t u r e a n d humidity , p r imer will b e t a c k -
f ree in 1 5 - 3 0 m i n u t e s a n d r e a d y for s e a l a n t P r i m i n g a n d 
s e a l i n g m u s t b e d o n e o n the s a m e work d a y . C o n s u l t S o n n e 
b o r n T e c h n i c a l S e r v i c e for in format ion r e g a r d i n g p r i m e r s 
o n o ther s u r f a c e s . 

I m p o r t a n t : N e v e r u s e filler i m p r e g n a t e d with oi l , a s p h a l t tar o r 
a n y migra to ry s a t u r a n t O i l b a s e c a u l k i n g c o m p o u n d s a n d 
butyl c a u l k i n g c o m p o u n d s s h o u l d not c o m e in c o n t a c t with 
S o n o l a s t i c N P 1. 

APPLICATION 

S o n o l a s t i c N P 1 is a s i n g l e c o m p o n e n t (one part) s y s t e m a n d 
c o m e s r e a d y - t o - u s e . It is a p p l i e d by p r o f e s s i o n a l c a u l k i n g g u n 
l o a d e d at the job site or direct ly from the cat r idge . S o n o l a s t i c 
N P 1 m a i n t a i n s e x c e l l e n t gunnabi l i ty o v e r a b r o a d t e m p e r a t u r e 
r a n g e a n d is readi ly g u n n a b l e e v e n at low t e m p e r a t u r e s . J o i n t s 
s h o u l d b e filled f rom the d e e p e s t point to the s u r f a c e b y h o l d i n g 
a p r o p e r l y s i z e d n o z z l e a g a i n s t the b a c k of the jo int 

P r o p e r too l ing a s s u r e s the c o r r e c t b e a d conf igura t ion a n d a 
n e a t joint. E q u a l l y important , it a s s u r e s m a x i m u m a d h e s i o n to 
the s i d e s of the joint. " D r y " tool ing is r e c o m m e n d e d , but if 
n e c e s s a r y , d a m p e n tool with water or R e d u c e r 9 9 0 . D O N O T 
u s e s o a p y water to tool. A v o i d over too l ing of sea lan t . 



A p p l i c a t i o n - T e m p e r a t u r e : F i e l d e x p e r i e n c e r e c o m m e n d s 5 ' 
that all c a u l k i n g a n d s e a l i n g s h o u l d b e per formed w h e n 
t e m p e r a t u r e s are a b o v e 4 0 ° F ( 5 ° C ) in order to avo id a p p l i c a 
t ion to mois ture l aden s u r f a c e s . M o i s t u r e on substra tes will 
a d v e r s e l y affect a d h e s i o n . 

A p p l i c a t i o n m a y p r o c e e d a s low a s 2CTF ( - 6 ° C ) if there is 
c o m p l e t e a s s u r a n c e that s u b s t r a t e s to r e c e i v e N P 1 are c o m 
plete ly dry , free of mois ture a n d c l e a n a s d e s c r i b e d e l s e w h e r e 
h e r e i n . 

P r e c a u t i o n s : Prior to u s e , u n o p e n e d conta iners s h o u l d b e 
p r o t e c t e d from heat a n d d i rec t s u n s h i n e . In c o o l or c o i d 
w e a t h e r , store c o n t a i n e r s w h e r e t e m p e r a t u r e a p p r o x i m a t e s 
7 5 C F ( 2 5 ° C ) for at least 24 h o u r s be fo re using in order to 
facil i tate appl icat ion. C o n t a i n e r s s h o u l d not be o p e n e d until 
n e c e s s a r y preparatory w o r k h a s b e e n c o m p l e t e d . 

CURE RATE 

C u r e of S o n o l a s t i c N P 1 will v a r y with tempera ture a n d h u m i d 
ity; U n d e r nomina l c o n d i t i o n s ( 7 5 ° F [ 2 5 ° C ] a n d 5 0 % R.H.). 
S o n o l a s t i c N P 1 will h a v e a h e a v y s k i n overnight to 24 h o u r s . 
In a typ ica l joint of Vi" width b y V*" dep th , S o n o l a s t i c N P 1 
is func t iona l in three d a y s a n d a p p r o x i m a t e s full c u r e in about a 
w e e k . 

BACKING MATERIALS 

In d e e p jo ints , s e a l a n t d e p t h s h o u l d b e c o n t r o l l e d with 
S o n o f o a m B a c k e r - R o d . O t h e r c a u l k s s h o u l d not b e u s e d a s 
fi l lers. S o n o f o a m B a c k e r - R o d s h o u l d not b e p r i m e d . C a r 
s h o u l d b e taken to insure that B a c k e r - R o d is not p u n c t u r e d . 

CLEAN-UP 

Immedia te ly after u s e a n d be fo re s e a l a n t h a s c u r e d , e q u i p m e n t 
m a y b e c l e a n e d with x y l e n e o r R e d u c e r 990. T h e c u r e d 
s e a l a n t m a y b e r e m o v e d b y cut t ing with a s h a r p e d g e d tool; 
thin f i lms r e m o v e d by a b r a d i n g . 

PACKAGING 

S o n o l a s t i c N P 1 is a v a i l a b l e in 1 / 1 2 ga l lon car t r idges (0.32 
liters), 3 0 c a n r i d g e s to a c a r t o n . 

SHELF LIFE 

S o n o l a s t i c N P 1, o n e y e a r at 7 5 ° F ( 2 5 ° C ) t e m p e r a t u r e a n d 5 0 % 
relative humidi ty . 

SUGGESTED SPECIFICATION 

T h e fo l lowing s h o r t f o r m g u i d e s p e c i f i c a t i o n is p r o v i d e d for t h e 
c o n v e n i e n c e of the s p e c i f i c a t i o n writer a n d u s e r . It c o v e r s the 
g e n e r a l p r o c e d u r e s n e c e s s a r y for p roper insta l la t ion of S o n o 
lastic N P 1. 

S c o p e : F u r n i s h a n d instal l a s s p e c i f i e d . Al l joints requ i r ing 
s e a l a n t m u s t b e i n s p e c t e d b y the c o n t r a c t o r . It i s t h e 
responsib i l i ty of the app l i ca to r to install the s e a l a n t in a m a n n e r 
w h i c h i n s u r e s the o p t i m u m p e r f o r m a n c e o f mate r ia ls u s e d . 

M a t e r i a l s : S e a l a n t mater ia l sha l l b e 1 0 0 % u r e t h a n e b a s e 
S o n o l a s t i c N P 1 a s m a n u f a c t u r e d by S o n n e b o r n : C o l o r s a r e to 
b e s e l e c t e d b y o w n e r / a r c h i t e c t . Mater ia l sha l l c o m p l y with 
F e d e r a l S p e c i f i c a t i o n T T - S - 0 0 2 3 0 C , T y p e II, C l a s s A ; A S T M 
C - 9 2 0 , T y p e S , G r a d e N S , C l a s s 2 5 , U s e N T , M , A . B a c k u p 
mater ia l m u s t b e u s e d to c o n t r o l the d e p t h of s e a l a n t a n d s h a l l 
be S o n o f o a m B a c k e r - R o d or S o n o f o a m Sof t B a c k e r - R o d a s 
s u p p l i e d b y S o n n e b o r n . Mater ia l shal l b e s t o r e d in strict 
a c c o r d a n c e with t h e m a n u f a c t u r e r s inst ruct ions. 

P r e p a r a t i o n : J o i n t s u r f a c e s m u s t b e structural ly s o u n d , dry , 
c l e a n , free of dirt, m o i s t u r e , l o o s e par t ic les , oil , g r e a s e , a s p h a l t , 
tar, paint, w a x , rust , r e l e a s e a g e n t s , e tc . S o n o f o a m B a c k e r -
R o d sha l l b e ins ta l led s o a s to ma in ta in a su i tab le width to 
d e p t h ratio a s r e c o m m e n d e d b y the m a n u f a c t u r e r . M i n i m u m 
joint width s h a l l b e V i" . M i n i m u m joint d e p t h s h a l l b e V i " . 

P r i m i n g : F o r w a t e r i m m e r s i o n c o n d i t i o n s , p r iming is r e q u i r e d . 
U s e S o n n e b o r n P r i m e r N o . 7 3 3 . 

S e a l a n t A p p l i c a t i o n : A p p l i c a t i o n sha l l b e by c a r t r i d g e - t y p e 
g u n , or air p r e s s u r e e q u i p m e n t . A l l c a u l k i n g a n d s e a l i n g s h a l l 
b e p e r f o r m e d w h e n t e m p e r a t u r e s a re a b o v e 4 0 ° F in o r d e r to 
a v o i d a p p l i c a t i o n to m o i s t u r e l a d e n s u r f a c e s . S e a l a n t s h o u l d 
be too led i m m e d i a t e l y to a s s u r e m a x i m u m a d h e s i o n a n d n e a t 
joint a p p e a r a n c e . 

C l e a n - u p : E x p o s e d s u r f a c e s sha l l b e c l e a n e d , f ree of e x c e s s 
s e a l a n t o r o t h e r s o i l i n g d u e to s e a l i n g o p e r a t i o n s . S u r f a c e s 
sha l l b e c l e a n e d a s work p r o g r e s s e s a n d b e f o r e s e a l a n t b e 
g i n s to c u r e . 

SUMMARY OF TYPICAL CHARACTERISTICS OF CURED SEALANT 

P R O P E R T Y T E S T M E T H O D V A L U E ( A v e r a g e ) 

T e n s i l e S l rength A S T M D 4 1 2 2 0 0 ps i 

E l o n g a t i o n (Ultimate) A S T M D 4 1 2 1 0 0 0 % 

H a r d n e s s - S h o r e A S h o r e D u r o m e t e r 3 3 ± 3 

S h r i n k a g e Nil 

W e a t h e r o m e t e r At las X e n o n A r c N o e l a s t o m e r i c proper ty c h a n g e after 3 0 0 0 h o i i 

L o w T e m p e r a t u r e Flexibi l i ty A S T M D 7 4 6 - 4 0 ° F 

S e r v i c e T e m p e r a t u r e R a n g e - 4 0 ° F to 1 8 0 ° F . „ 

E x p e c t e d Life U p to 2 0 y e a r s 



WARNING LIMITED WARRANTY NOTICE 

C O N T A I N S : c h l o r i n a t e d paraffin, to luene d i i s o c y a n a t e a n d 
al iphat ic h y d r o c a r o o n solvent . 

M a y c a u s e injury to e y e s fol lowing r e p e a t e d or p r o l o n g e d 
c o n t a c t . M a y c a u s e s k i n irritation. D o not get o n sk in or in e y e s , 
if c o n t a c t o c c u r s , f lush af fected a r e a s t h o r o u g h l y with water. 
R e m o v e a n d w a s h c o n t a m i n a t e d c lo th ing b e f o r e r e u s e . 

M a y c a u s e respiratory irritation or in tox icat ion with h e a d a c h e , 
n a u s e a a n d centra l n e r v o u s s y s t e m d e p r e s s i o n . C h r o n i c i n h a 
lat ion of v a p o r s m a y c a u s e injury to the k i d n e y s or cen t ra l 
n e r v o u s s y s t e m . A v o i d inhalat ion of v a p o r o r mist. If i n h a l e d , 
r e m o v e to fresh air. If breath ing is difficult, g i v e o x y g e n . If not 
b r e a t h i n g , admin is te r artificial resp i ra t ion . S w a l l o w i n g l iquid 
m a y c a u s e irritation to mouth a n d throat. 

L i q u i d a s p i r a t e d into l u n g s m a y c a u s e s e v e r e p u l m o n a r y 
injury. D o not take internally. If i n g e s t e d , D O N O T i n d u c e 
vomi t ing . 

S E E K M E D I C A L A T T E N T I O N F O R A L L O V E R E X P O S U R E S . 
U S E O N L Y W I T H A D E Q U A T E V E N T I L A T I O N . 

K E E P O U T O F R E A C H O F C H I L D R E N . 
S T O R E A W A Y F R O M S O U R C E S O F I G N I T I O N . 

t 
i 
i M i d w e s t 
i 4 1 5 E a s t 16th Street 

C h i c a g o He igh ts , IL 60411 
i 7 0 8 / 7 5 7 - 3 3 0 0 

E v e r y r e a s o n a b l e effort is m a d e to appiy C h e m R e x Inc. e x a c t 
ing s t a n d a r d s b o t h in the manufac tu re of our p r o d u c t s a n d in 
the informat ion w h i c h w e i s s u e c o n c e r n i n g t h e s e p r o d u c t s a n d 
their u s e . W e warrant our p r o d u c t s to b e of g o o d qual i ty a n d will 
r e p l a c e or, at o u r e lec t ion , re fund the p u r c h a s e p r i c e of any 
p r o d u c t s p r o v e d de fec t ive . Sat is factory r e s u l t s d e p e n d not 
on ly u p o n qual i ty p r o d u c t s but a l s o u p o n m a n y f a c t o r s b e y o n d 
our control . T h e r e f o r e , e x c e p t for s u c h r e p l a c e m e n t or re fund, 
C H E M R E X I N C . M A K E S N O W A R R A N T Y O R G U A R A N T E E , 
E X P R E S S O R I M P L I E D , I N C L U D I N G W A R R A N T I E S O F 
F I T N E S S O R M E R C H A N T A B I L I T Y , R E S P E C T I N G I T S 
P R O D U C T S , a n d C H E M R E X I N C . sha l l h a v e n o o ther liability 
with r e s p e c t thereto. A n y c l a i m regard ing p r o d u c t d e f e c t m u s t 
b e r e c e i v e d in writing within o n e (1)' y e a r f r o m the d a t e of 
sh ipment . N o c l a i m will b e c o n s i d e r e d without s u c h written 
not ice or after the s p e c i f i e d t ime interval. U s e r s h a l l de te rmine 
the suitability of the p r o d u c t s for the i n t e n d e d u s e a n d a s s u m e 
all r isks a n d liability in c o n n e c t i o n therewi th . A n y au thor i zed 
c h a n g e in the pr inted r e c o m m e n d a t i o n s c o n c e r n i n g the u s e of 
our p r o d u c t s m u s t b e a r the s ignature of the C h e m R e x Inc. 
T e c h n i c a l S e r v i c e s M a n a g e r . 

REGIONAL FIELD OFFICES 
N o r t h e a s t 

5 7 - 4 6 F l u s h i n g A v e n u e 
M a s p e t h , N Y 1 1 3 7 8 

7 1 8 / 4 5 6 - 8 1 0 1 

Southeast 
2 1 7 0 D e F o o r HiJ Is .Rd. N W 

Atlanta, GA^dlis 
4 0 4 / 3 5 5 - 6 7 6 7 

Southwest 
3 8 7 0 W e s t 1 i t h Street 

H o u s t o n , T X 7 7 0 5 5 

Western 
2 3 5 9 L i n c o l n A v e n u e 
H a y w a r d . C A 9 4 5 4 5 

4 1 5 / 8 8 9 - 9 8 9 9 

A L L D I S T R I B U T I O N C E N T E R S 
1 - 8 0 0 - 4 3 3 - 9 5 1 7 

T E C H N I C A L S E R V I C E : 
1 - 8 0 0 - C H E M R E X 

F A X : 6 1 2 / 8 3 5 - 3 0 3 9 

International Operations 
771 f Qolrhputer A v e n u e 
M i n n e a p o l i s , IvlN 5 5 4 3 5 

6 1 2 / 8 3 5 - 3 4 3 4 
F A X : 6 1 2 / 8 3 5 - 2 4 9 8 

ChemRex hie. 
Sonneborn Building Products 

. 7711 Computer Avenue • Minneapolis, MN 55435 • 612/B35-3434 

Regional Warahouaac In: Chicago. IL; Houston. TX: Maspeth, NY: 

Atlanta. GA: Hayward. CA. Manufacturing Plants In: Chicago, IL: 

Minneapolis MN; Potlstown, PA: Commerce City, CO. 

F o r m N o . S J - 4 2 2 
ChemRex™ 

F O R P R O F E S S I O N A L U S E O N L Y 15f 
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SONOFOAM CLOSED CELL (CC) 
BACKER-ROD 

JOINT FILLER AND BACKING FOR ELASTOMERIC SEALANTS 
(GRAY) 

DESCRIPTION JOINT SEALING 
S o n o f o a m C l o s e d C e l l ( C C ) B a c k e r - R o d is a resilient p o l y e t h y - F o l l o w s u g g e s t i o n s for joint s e a l a n t a p p l i c a t i o n a s d i r e c t e d by 
lene f o a m , d e s i g n e d for u s e with c o l d a p p l i e d joint s e a l a n t s s e a l a n t m a n u f a c t u r e r . W h e r e p r im ing of the joint is n e c e s s a r y , 
a n d b e c o m e s a n integral part of the joint s e a i i n g s y s t e m . It is p r i m e r s h o u l d b e a p p l i e d to the joint s u r f a c e s af ter S o n o f o a m 
e x t r u d e d to v a r i o u s d i a m e t e r s to a c c o m m o d a t e a range of joint is p l a c e d in the joint. D o not pr ime S o n o f o a m . 
widths. Its u s e a s a b a c k - u p mater ia l p r o v i d e s the p r o p e r 
s h a p i n g of the s e a l a n t without b o n d i n g to the S o n o f o a m , p e r - PACKAGING 
min ing the sea lan t to stretch a n d r e c o v e r with joint m o v e m e n t . C o m m o n s i z e s of S o n o f o a m B a c k e r - R o d a r e w o u n d o n r e e l s 

a n d p a c k a g e d in c a r t o n s . A p p r o x i m a t e w e i g h t 
USE 15 Ib . /carton. 1 V i " a n d 2" in 7 ft. l e n g t h p a c k a g e d in c a r t o n s . 
S o n o f o a m is the i d e a l b a c k - u p mater ia l lor c o l d a p p l i e d A p p r o x i m a t e weight 35 Ibs . /car ton . 
s e a l a n t s w h e r e a joint filler is n e c e s s a r y prior to app l ica t ion of 
the s e a l a n t s . Jo in t fi l lers h a v e two ma jor funct ions: (1 ] to cont ro l TYPICAL PROPERTIES 
the d e p t h of the s e a l a n t in p r o p e r relat ion to joint width; a n d (2) C o m p o s i t i o n . , E x t r u d e d c l o s e d c e l l , 
to p r o v i d e a b a c k i n g a g a i n s t w h i c h the s e a l a n t is a p p l i e d a n d p o l y e t h y l e n e f o a m 
filling the joint f rom the bot tom fo rc ing the sea lant to the s i d e s of C o l o r G r a y 
the joint. A m o n g the m a n y t y p e s of joints 'in w h i c h S o n o f o a m is O d o r . f ? . * ; N o n e 
u s e d a r e : W a t e r A b s o r p t i o n *. 0 . 5 % b y v o l u m * * * 3 

C o m p r e s s i o n - D e f l e c t i o n 8 p s i # 2 8 % 
• M e t a l P a n e l s . T e n s i l e Strength . - 2 § p s i 
• P r e - C a s t P a n e l s ! ••' .,- f i V. 
• E x p a n s i o n J o i n t s ESTIMATING S O N O F O A M B A C K E R - R O D 
• P e r i m e t e r of W i n d o w s REQUIREMENTS 
• P e r i m e t e r of D o o r F r a m e s J o i n t R o d S e a l a n t F o o t a g e 
• C o p i n g J o i n t s W i d t h D i a m e t e r D e p t h p e r C a r t o n 

• G l a z i n g J o i n t s 3 /16" 
• F l o o r , D e c k J o i n t s o r | e s s 1 < 4 . , 1 / 4 „ 6 4 Q 0 . 

. m i A M T A r c e 1 / 4 " 3 /8" 1/4" 3 , 6 0 0 " 
ADVANTAGES 3/8" 1/2" 1/4" 2 , 5 0 0 
1. L ightweight 1 / 2 . . 5 / g . . v 4 „ 1 5 5 Q 

2. Res i l i en t - a c c e p t s joint m o v e m e n t . c / 9 " 3/4" 1 / 4 » ^ ^QQ 
3. C l o s e d ce l l s t ructure - low m o i s t u r e absorpt ion . 3^ . . 1 „ 3 / G „ ' 
4. N o n - i m p r e g n a t e d , n o n - s t a i n i n g a n d n o n - b l e e d i n g . y . 1 4QQ 
5. Inert a n d c o m p a t i b l e with c o l d a p p l i e d sea lan ts . 1 , / a.. 1 y a „ _ 7 7 0 " " 
6. R o u n d - g i v e s the p r o p e r joint s e a l a n t conf igurat ion . 1 2 „ _ 5 2 5 * " 
7. N o b o n d b r e a k e r r e q u i r e d . S e a l a n t s will not a d h e r e . 
8. E c o n o m i c a l . T w j n P a c k s 3 2 Q Q ft / r e e ( 

9. insta l ls e a s i l y a n d qu ick ly . . . T w i n p a c k s 1 8 0 Q 

INSTALLATION " ' S u p p l i e d in 7 ft. length. 

S o n o f o a m m u s t b e h e l d in the joint u n d e r c o m p r e s s i o n at the 

time of instal lat ion. T h e d i a m e t e r of the rod s h o u l d b e 1 / 8 " 

larger than the width of the joint for joint widths up to 3/4", for 

3/4" w ide joints u s e 1" d i a m e t e r r o d . 

S o n o f o a m B a c k e r - R o d m a y b e eas i l y insta l led with the u s e of 
a blunt p r o b e o r a p l a i n f a c e d roller, fo rc ing the r o d to the _ 
d e s i r e d d e p t h . A t e m p l a t e or roller g a u g e m a y be u s e d a s a • « s ? 
g u i d e to cont ro l the d e p t h at w h i c h the rod is p l a c e d . D o not 
p u n c t u r e , fold o r c r e a s e b a c k e r - r o d . F o l l o w sea lan t m a n u f a c ? 
turer s s u g g e s t i o n s for joint s e a l a n t width a n d depth ratio. 



LIMITED WARRANTY NOTICE 

E v e r y r e a s o n a b l e effort is m a d e to a p p l y C h e m f l e x i n c . e x a c t i n g s t a n d a r d s b o t h in the m a n u f a c t u r e of o u r p r o d u c t s a n d in the 
i n f o r m a t i o n w h i c h we i s s u e c o n c e r n i n g t h e s e p r o d u c t s a n d their u s e . W e warrant o u r p r o d u c t s to b e of g o o t f q u a l i t y a n d will r e p l a c e 
or, at our e lec t ion , re fund the p u r c h a s e pr ice of a n y p r o d u c t s p r o v e d defect ive . Sa t is fac tory resul ts d e p e n d not only u p o n quality 
p r o d u c t s but a l s o u p o n m a n y factors b e y o n d our cont ro l . T h e r e f o r e , e x c e p t tor s u c n r e p l a c e m e n t o r re fund C H E M R E X I N G M A K E S 
N O W A R R A N T Y O R G U A R A N T E E . E X P R E S S O R I M P L I E D , I N C L U D I N G W A R R A N T I E S - O F F I T N E S S O R M f B C . H X M f ^ B t t . | T Y ; 
R E S P E C T I N G ITS P R O D U C T S , a n d C H E M R E X I N C . s h a l l h a v e n o other liability with r e s p e c t thereto. A n y c l a i m r e g a r d i n g product 
d e f e c t m u s t be r e c e i v e d in writing within o n e (1) y e a r f r o m the d a t e of s h i p m e n t . N o c l a i m will b e c o n s i d e r e d without s u c h written 
n o t i c e or after the s p e c i f i e d t ime interval . U s e r s h a l l d e t e r m i n e the suitability of the p r o d u c t s for the i n t e n d e d u s e a n d a s s u m e ail r isks 
a n d l iabi l i ty in c o n n e c t i o n therewith. A n y a u t h o r i z e d c h a n g e in the pr inted r e c o m m e n d a t i o n s c o n c e r n i n g t h e u s e of our p r o d u c t s 
m u s t b e a r the s ignature of the C h e m R e x Inc. T e c h n i c a l M a n a g e r . 

REGIONAL FIELD OFFICES 

Midwest 
4 1 5 E a s t 16th Street 

C h i c a g o He ights , IL 60411 
' 3 1 2 / 7 5 7 - 3 3 0 0 

Northeast 
5 7 - 4 6 F l u s h i n g A v e n u e 

M a s p e t h , N Y 1 1 3 7 8 
7 1 8 / 4 5 6 - 8 1 0 1 

Southeast 
2 1 7 0 D e F o o r Hi l ls R d . N W 

A t l a n t a ? G ^ 3 0 3 1 8 
4 0 4 / 3 5 5 - 6 7 6 7 

Southwest 
3 8 7 0 W e s t 11th Street 

H o u s t o n , T X 7 7 0 5 5 
7 1 3 / 8 6 9 - 1 4 4 6 

W e s t e r n 
2 3 5 9 L i n c o l n A v e n u e 
H a y w a r d , C A 9 4 5 4 5 

4 1 5 / 8 8 9 - 9 8 9 9 

international Operations 
7711 C o m p u t e r Avenue 
M i n n e a p o l i s ^ M N 5 5 4 3 5 

6 1 2 / 8 3 5 - 3 4 3 - 4 
FAX*€1&«35*2498' 

Chemftesc hie. 
Sonneborn Building Products 
7711 Computer Avenue • Minneapolis. MN 55435 • 612/835-3434 
Regional Warehouse! in: Chicago. IL: Houston. TX: Maspeth, NY: 
Atlania. GA; Hayward, CA. Manutacturing Plants In: Chicago, IU 
Minneapolis MN; Pottstown, PA; Commerce City,,CO. 

F o r m N o . S J - 4 0 3 FOR PROFESSIONAL USE ONLY 7 M 6 / 8 9 



APPENDIX D - 1 0 , DATA SHEET 

COATING SPECIFICATIONS 



D e s c r i p t i o n : 

M o i s t u r e c u r e d P o i y u r e t h a n e A r o m a t i c , 

A.S.I.K. T y p e I I 

F e a t u r e s : 

* S i n g i e p a c k a g e , r e a d y t o u s e 

* H i g h g l o s s , t r a n s p a r e n t 

* O u t s t a n d i n g a b r a s i o n r e s i s t a n c e 

* E x c e l l e n t , f l e x i b i l i t y a n d r e s i l i e n c e 

* F a s t d r y , l o w t e m p e r a t u r e c u r e 1 5 ° F 

* O u t s t a n d i n g c h e m i c a l r e s i s t a n c e 

Product Data 
C E H T R O N 270 

S t a r a e e a n d H a n d l i n e : 

S t o r e i n s i d e a c l e a n , d r y r o a m z o n e d 

f o r f l a m m a b l e p r o d u c t s ; t e m n . 4 Q ° F - 9 0 ° F . 

U s e g r o u n d c l a m o s a n d a v o i d s p a r k s o r 

e l e c t r i c a l d i s c h a r g e . 

S h e l f L i f e : 6 m o n t h s f T o m d a t e m a n u f a c t u r e 

S o l v e n t s a n d D i l u e n t s : 

* T h i n n i n g a n d R e d u c t i o n : U s e C e n t r o n 2 7 0 

S o l v e n t F . U . G . 

* C l e a n u p : U s e X y l o l o r M . E . K . 

U s e s : 

* C o n c r e t e F l o o r S e a l e r 

* W o o d F l o o r F i n i s h 

* A b r a s i o n R e s i s t a n t B a r r i t r 

* P r o t e c t i v e G l a z e F i n i s h 

A c c e s s o r i e s : 

* C e n t r o n 2 7 0 C a t a l y s t 

* C e n t r o n 2 0 0 - 4 3 0 S u r f a c t a n t 
* C e n t r o n 2 7 0 R e t a r d S o l v e n t 

P r o d u c t C r e d e n t i a l s : 

* A . S . T . M . T y p e I I , C l e a r 

* C o m p l i e s C h a p t . 1 2 1 . 2 5 1 4 F . D . A . f o r 
u s e i n f o o d p l a n t s a s n o n - t o x i c w h e n 
d r y a n d f u l l y c u r e d . 

R e l e v a n t P u b l i c a t i o n s : 

* C e n t r o n C o n c r e t e F l o o r S e a l e r 

* C e n t r o n P o i y u r e t h a n e S e a l e r s 

* C e n t r o n 2 7 0 S e r i e s T e c h n i c a l P u b l i c a t i o n 

* C e n t r o n 2 7 0 M . S . D . S . D a t a S h e e t 

* C e n t r o n 2 7 0 T e s t D a t a 

F h v s i c a l P r o p e r t i e s : 

B a s i c S y s t e m : 

* G e n e r a l S e r v i c e 

F i r s t C o a t : 3 0 2 r e d u c t i o n C e n t r o n 2 7 0 

S e c o n d C o a t : F u l l s t r e n g t h C e n t r o n 2 7 0 

R o l l e r A p p l i c a t i o n 

* M a x i m u m G l o s s , S m o o t h S u r f a c e 

F i r s t C o a t : 3 0 2 r e d u c t i o n C e n t r o n 2 7 0 

3 0 2 r e d u c t i o n C e n t r o n 2 7 0 

3 0 2 r e d u c t i o n C e n t r o n 2 7 0 

L a m b s w o o l A p p l i c a t i o n 

S e c o n d C o a t : 

T h i r d C o a t : 

* C o l o r : 

* S o l i d s : 

* W . P . G . : 

* V i s c o s i t y : 

* F l a s h P o i n t : 

* P a c k a g e : 

* C o n t a i n e r : 

S l i p R e s i s t a n c e : 

F l a t g l o s s y f l o o r s a r e s l i p p e r y w h e n w e t . 

A l u m i n u m o x i d e , g r i t , o r s i l i c a s a n d m a y 

b e b r o a d c a s t i n t o w e t C e n t r o n 2 7 0 . R e 

m o v e s u r p l u s a n d t o p c o a t w i t h i n 2 4 h o u r s . 
W a t e r w h i t e C l e a r 

3 0 2 b y v o l u m e 

7 . 9 0 l b s . 

4 4 K u @ 7 7 ° F 

8 1 ° F T . C . C . 

S i n g l e 

5 g a l l o n , 5 5 g a l l o n d r u m 

"UPlE G COA'iNGS INC warrants mat tne P'oauci snail coruorm to us starxjaro soecrlicauons in eneci at time ol sniomeni TRIPLE G 
RATINGS INC MAKES NO OTHER WARRANTY. EXPRESS OR IMPLIED.WlTH RESPECTTOTHE PRODUCT ANO DISCLAIMS THE 

IMPLIED WARRANTIES OF MERCHANTABILITY AND OF FITNESS FOR A PARTICULAR PURPOSE. Any liability Ol TRIPLE G 
COATINGS INC arising out ot tne safe, use or aooucation ol its Proauct snan De iimitea to reoiacemem ot tne Proauct us«a. 

TRIPLE G COATINGS . n l 



' ^ e s e i n s i r u c i i o n s s r e n o t i n i e o a e a t o s n o w o r o a ' J C l r e c o r n m p n a a t i O n s i o r s D e c i f i c s e ' v i c e 'f^pv nre i s s u e c aa an s i o m a e t e r m i a m g correct surtace 
. ' . •eoxi i ion. mnmig m s i r u c u o n s a n a a o o n c a n o r . c o c e a u r e " 'S i s s u m e d m a i m e D ' o o e ' c o d u c i r e c o r n m e n a s n o n s n a v e o e e n msae These 
. n s n u c i i o n s i'ncuic De l o n o w e o c i c s e i v io ocia .n m e maximum se rv tce irom m e maieriai*. 

~z tne r>e3i o ' o u ' r t n o w e o o e m e t e c ^ T - a 1 o a i a c o n i a i n e c ~ e ' * " ^ are true a n a a c c u r a t e at m e aa te o ' i s s u a n c e a n o are s y c i e c 
pr ior n o n c e u s e ' most c o n t a c t T R I P L E G C O A T I N G S I N C . :c - e ' H v c o ' r e c m e s s D e ' o ' e s o e c i l v m g o ' O 'oe r tnc N o g - j s - a r v L o - f 
•mo i iea w » c - a i a n i e e o u ' S ' S O u c t s : c c c n ' c ' m tc T R I P L E G C O A T I N G S I N C . c u a m v c c m ' O i w e a s < t r r p r, r * P S ; : - . - ] 
5 f n c " » i » c t ! • ' - w ' i e i ' * 5 i ; ' t ' » e " r - •JSS.L-BS-'V H " ">« ' 0 IC ' ? o i a c e m e - ' : ' 3 C » : t ; c " c ' s a " c : : s : : a ! a i " . -

- - • • c e N O G T - = = W i S = - N T v c ~ 3 _ A S i r » * E E C - : : A N Y « i N Q I S M A O E H v ' T - : : S E L . E - £ < P c E S 5 u n l M P i i t - STATUTORY fiv 
O S L A W O K OTHERWISE ! N C ^ _ ; : N G ME nC >- A N r A BlLITV A N D FITNESS FOR A PARTICULAR P U R P O S E 

..<nou: 
; P E R A : 

T ••• iz-: i : . f- - ~ ' 
c i . e ' a . e 

su r - - . - . s o 

P r e p a r a t i o n M e t h o d s : R e f e r zo i n d i v i d u a l j o b s p e c i f i c a t i o n 

S t e e i : 

C o n c r e t e : 

* W o o d : , 

\ 

* B a s i c : 

* O l d P a i n t : 

N o t r e c o m m e n d e d , u s e C e n t r o n 2 0 1 , 2 2 2 P r i n e r s . 

S a n d b l a s t , v a c u u m b l a s t , a c i d e t c h , d e g r e a s e , d e t e r g e n t a n d / o r s o l v e n t c l e a n 

a n d d r y . P r e p a r e d s u r f a c e s h o u l d e q u a l m e d i u m s a n d p a p e r . 

P o w e r s a n d , d e g r e a s e , s t r i p a n d r e m o v e a l l e x i s t i n g f i n i s h , s t a i n s a n d 

u n s o u n d w o o d . 

T h e s u r f a c e m u s t b e s t r u c t u r a l l y s o u n d , c l e a n , d r y , a n d f r e e o f i n t e r v e n i n g 

b a r r i e r s t o b l o c k o r i n t e r f e r e w i t h p e n e t r a t i o n a n d a d h e s i o n . 

S a n d , d e g r e a s e , c l e a n a n d d r y . T e s t a p p l y a n d i n s p e c t f o r s o l v e n t a t t a c k , 

l i f t i n g a n d w r i n k l i n g . 

A p p l i c a t i o n H e t h o d s : R e f e r t o i n d i v i d u a l j o b s p e c i f i c a t i o n 

* B r u s h : 

* R o l l e r : 

* L a m b s w o o i : 

* S p r a y : 

N a t u r a l f i b e r o r s o l v e n t r e s i s t a n t s y n t h e t i c . 

S h o r t - m e d i u m n a p r o l l e r , s o l v e n t r e s i s t a n t . 

S p e c i a l a p p l i c a t o r , s o l v e n t r e d u c e 3 0 2 , t h i n c o a t s . 

A i r p r e s s u r e o r a i r l e s s s p r a y . R e f e r t o p u b l i c a t i o n , 

A p p l i c a t i o n P a r a m e t e r s 

* E n v i r o n m e n t : 

* C o v e r a g e : 

R e c o m m e n d e d C o v e r a g e : 

* Mix Ratio: 
* I n d u c t i o n T i m e : 

* D r y T i m e : 

* R e p a i r s : 

1 5 ° F - 1 0 0 ° F a t 9 0 2 - 2 0 2 R . H . 

4 8 0 m i l f t . / g a l . 

3 5 0 - 4 0 0 s q . f t . / g a l . , p e r c o a t . 4 m i l s w e t a n d 

1 . 2 m i l s d r y f i l m t h i c k n e s s . 

N / A r e a d y t o u s e . 

N / A 

L a b o r a t o r y d e t e r m i n e d a t 7 7 ° 7 a n d 5 0 2 R . H . 

T a c k F r e e : 2 h o u r s ; n a i l h a r d : 2 - 3 h o u r s ; 

L i g h t D u t y : 1 2 h o u r s 

R e c o a t T i m e : 2 - 3 h o u r s , n e v e r e x c e e d 2 4 h o u r s . 

F i n a l c u r e f o r s e r v i c e : 5 - 7 d a y s . 

C l e a n , d e g r e a s e a n d s c u f f s a n d t i l l d u l l . S o l v e n t w i p e a n d 

r e a p p l y w i t h f i r s t c o a t r e d u c e d 3 0 2 w i t h C e n t r o n 2 7 0 S o l v e n t P . U . 

S a f e t y P r e c a u t i o n s 

R e f e r t o M . S . D . S . D a t a S h e e t 

R e f e r t o C e n t r o n M . C . U . S a f e t y P u b l i c a t i o n 

R e a d P r o j e c t S p e c i f i c a t i o n s 

W a s t e D i s p o s a l 

R e m o v e a n d d i s p o s e o f i n a c c o r d a n c e w i t h M . S . D . S . D a t a S h e e t , a n d l o c a l , s t a t e a n d 

f e d e r a l E n v i r o n m e n t a l P r o t e c t i o n A g e n c y a n d D e p a r t m e n t o f E n v i r o n m e n t a l P r o t e c t i o n 

r e g u l a t i o n s . 

A p p e a r a n c e a n d A c c e p t a n c e 

. e c u r e d d r y f i n i a h . s h o u l d b e s m o o t h , g l o s s y a n d h a r d . A m i n i m u m o f s u r f a c e d e f e c t s , 
b o b b l e s o r c r a t e r i n g s h o u l d b e o b s e r v e d . T h e f i n i s h s h o u l d b e w e l l b o n d e d t o t h e 

F L A M E S IN C O N F I N E D A R E A S W O R K M E N M U S T 
W E A R F C E S H A I R L I N E R E S P I R A T O R S H Y P E 3 S E N S I T I V E P E R S O N S S H O U L D W E A R G L O V E S O R U S E P R O T E C T I V E C R E A M ALL E L E C T R I C 
E Q U I P M E N T A N D I N S T A L L A T I O N S S H O U L D B E M A D E A N D G R O U N D E D IN A C C O R D A N C E W I T H T H E N A T I O N A L E L E C T R I C A L C O D E "IN 
A R E A S W H E R E E X P L O S I O N H A Z A R D S E X I S T W O R K M E N S H O U L D B E R E Q U I R E D T O U S E N O N F E R R O U S T O O L S ANO T O W E A R 
C O N D U C T I V E A N O N O N S P A R K I N G S H O E S . 



1ATEHIAL SAFETY DATA SHEET 
F O R C Z A T i N G S . = . = S i . M S A N D v . E L - T E D M A T E n i A L S 

N P C A 1-82 

Seciion I 

TRIPLE G COATINGS I.\'C. 
- - ' ^ 7/85 

1714 Sannard S t r e e t R i v e r t o n , N . J . 08077 

£U£HGESCI :-.£=-:'M NO 609-529-1575 

-•osMitio. rc tC-NC MI 609 — 629 — 1575 P o i y u r e t h a n e 

CENTRON CENTRON 27 0 

Section 1 I—H A Z A R D O U S INGREDIENTS 

X y l e n e 

U n r e a c t e d T o l u e n e D i i s o c y a n a t e 

60 ' 100 ppm 9.5 mm: 

: i Hg 

l e s s 
than 

1.0 

0.005 0.1 mm 
Hg 

Section 1 II—PHYSICAL DATA 

A A s u t of S o l v e n t 280-2 8 8 ° F A*lL~ 

= ' v 0 " w * 6 6 ,1*1 '.ON 8.0 l b s . 

Section IV—RRE AND EXPLOSION HAZARD DATA 

F-L AMMA£ln ~ I C.ASSif iCAIION 

ErriNGu:Sni»<G MtOlA 

OSHA 
DOT _ 

FLAMMABLE 
F T . A M M & R T . F 

<OAM 
X - C 

Cntwi^*,. 

7 7 ° F 

OTHC<"< 

a . 1 . 0 % 

Keep away from hea t , sparks and open f l a m e . 



Sec t i on V — H E A L T H HAZARD DATA 

- K C " -=•:>=•;•£.=£ I n h a l a t i o n - i r r i t a t i o n c f the nose , t h r o a t , and eyes; 
p o s s i b l e n a r c o s i s . May be accompanied by c o u g h i n g , choking o r d i f f i c u l t 
b r e a t h i n g . Asthma-1 i k e b r e a t h i n g may be d e l a y e d r e a c t i o n . Causes s k i n 
and eye d i s c o m f o r t by d e f a t t m g a c t i o n . May cause lung i r r i t a t i o n and 
a l l e r g i c r e a c t i o n . 

i .*{OGEs:r>-SST - o - ' a o c i D u - ' . s Remove p a t i e n t t o f r e s h a i r . Remove s a t u r a t e d c l o t h i n c 
and wash s k i n wi th soap and w a t e r . F l u s h eyes wi th c l e a n water f o r 
15 minutes - see a p h y s i c i a n . 

Section VI—REACTIVITY DATA 

= T_5...T. .\s>TABi.£ X^"-5^i. _CN3'!IGN. !.-•"/1 

scoMs.i-n.. •• «i i«r .* -wo.. - -o. A v o i d c o n t a c t w i t h s t r o n g o x i d i z i n g agents 

U s u a l product s of combustion - CO, C O 2 , and p o s s i b l y ox ides o f n i t r o g e n . 

-*A^ASr.;X£ 5O.»Mfai.i"'0N . M A T CiZZ^* X ' - " , T OCCuG 

Section VII—SPILL OR LEAK P R O C E D U R E S 

f \ S U P S K i . T i « t s * C A S £ w u s * - i - i . C A . E 5 = s s * u * s Remove sources o f i g n i t i o n . P r o v i d e v e n t i l a -
I t i o n a n d / o r r e s p i r a t o r y p r o t e c t i o n . 

W 4 S T C ? - " E . A . w i - c c Large s p i l l s may be p i c k e d up w i t h n o n - s p a r k i n g t o o l s , s m a l l 
s p i l l s w i t h absorbent m a t e r i a l . Res idues may be decontaminated, w i t h 
w a t e r / a l c o h o l o r ammonia s o l u t i o n s . D i s p o s e o f i n accordance w i t h f e d e r a l 
g r " S r p ^ n r i I n r a l T -O<TTT 1 a +• -i nr,<; 

Section VIII—SPECIAL PROTECTION INFORMATION 

. . , . t . : t . c n Approved masks or r e s p i r a t o r s f o r o r g a n i c v a p o r s and 
p a r t i c u l a t e mat ter as n e c e s s a r y . I f s p r a y i n g i n p o o r l y 

vY^f t£c i l a t e d a r e a ' p o s i t i v e p r e s s u r e a i r s u p p l i e d masks are recommended. 

sflOTEctivEGCCWES Neoprene rubber o w n PROTECTIVE EQUIPMENT Eye wash s t a t i o n s h o u l d 
EYEpoorECTioN Goggles o r s i d e s h i e l d be a v a i l a b l e , 

s p e c t a c l e s 

Section IX—SPECIAL PRECAUTIONS 

A v o i d p r o l o n g e d s k i n c o n t a c t . Do n o t brea the 
39€CAJTIONS T C B£ T*<[K IN H A M O U N G A N O STORING _ 
-^CAJ ON. spray m i s t . S tore away from h e a t , s p a r k r and 

open f l a m e . • 

TH£BPRECAUTIONS Ground c o n t a i n e r s w h i l e p o u r i n g and l i m i t f r e e f a l l to a few 
i n c h e s to prevent s t a t i c s p a r k s . Empt ied c o n t a i n e r s - m a y r e t a i n hazardous 
p r o p e r t i e s . Do not c u t or weld on o r near the c o n t a i n e r . 



1 7 1 4 E a r . n a r c S t r e e t 
n i v e r t o - . , N J 0 5 0 7 7 

S 0 9 / 8 2 9 - - 5 7 5 
C E N T R O N 2 7 0 S P E C I F I C A T I O N S ANT) P E R F O R M A N C E D A T A n Y 2 < i 4 9 = ~ 

P h y s i c a l s : 

S o l i d s : 

W e i g h t p e r G a l l o n : 

V i s c o s i t y : 

C o l o r : 

I F r e e T . D . I . : 

Z F r e e M . D . I . 

F l a s h P o i n t : 

3 0 % b y v o l u m e 

4 0 Z b y w e i g h t 

7 . 9 0 l b s . 

4 4 K u (a 7 7 ° F 

W a t e r - w h i t e c l e a r ( G a r d n e r £ ' l ) 

L e s s t h a n 1 . 0 m a x . 

L e s s t h a n 1 . 0 m a x . 

8 0 ° F T . C . C . 

F i l m P r o p e r t i e s : 

D r y T i m e : 

T a c k F r e e : 

H a r d D r y : 

C o v e r a g e : 

S w a r d H a r d n e s s 
2 4 h o u r s : 

1 w e e k : 

5 0 Z R . H . @ 7 7 ° F 

2 h o u r s 

6 - 8 h o u r s 

4 8 0 m i l f e e t p e r g a l l o n 

2 4 

2 6 

T a b e r A b r a s i o n ( a v e r a g e w e i g h t l o s s . C S 1 7 w h e e l . 1 , 0 0 0 g r a m v e i g h t , 1 , 0 0 0 c y c l e s ) 

L o s s : 

T e n s i l e S t r e n g t h : 

E l o n g a t i o n : 

I m p a c t R e s i s t a n c e : 

M a n d r e l W r a p : 

1 0 m g . 

g r e a t e r t h a n 3 5 0 0 p s i 

1 0 0 2 

1 6 0 i n c h p o u n d s 

p a s s e s 1 / 8 " w r a p 



Product Data 

, e 3 c r i n r l o r . : 

A t w o p a r t , o d o r l e s s , c l e a r , a l i p h a t i c 

n o v o l a c c s a t i n g . 

F e a t u r e s : 

* A l i p h a t i c ' \ N o v o l a c R e s i n s 

* S o l v e n t l e s s , O d o r l e s s , N o n - T o x i c 

* O u t s t a n d i n g C h e m i c a l R e s i s t a n c e 

* F l e x u r a l , H a r d , I m p a c t R e s i s t a n t 

* M o n o l i t h i c , N o n - P o r o u s 

* W a t e r C l e a r , T r a n s p a r e n t 

* V a r i a b l e T h i c k n e s s , 4 - 1 2 5 a i l s 

* C l e a r o r C o l o r e d Q u a r t z M a t r i x 

* I n s t a l l a t i o n a t 4 0 ° F - 1 0 0 ° F . 

U s e s : 

* C l e a r , T r a n s p a r e n t F l o o r F i n i s h 

* R e s u r f a c i n g o r R e s t o r i n g F l o o r s 

* C o l o r e d Q u a r t z F l o o r S y s t e m 

* I n s t a l l a t i o n d u r i n g n o r m a l w o r k i n g 

h o u r s w i t h o u t t o x i c j e o p a r d y 

* O d o r l e s s f l o o r c o a t i n g , s a f e 

o d o r l e s s r e p a i r s o r r e c o a t i n g 

* I m p r o v i n g w o r n e p o x y f l o o r s 

* U n d e r l a y m e n t f o r C e n t r o n 2 8 0 

P o i y u r e t h a n e F l o o r S y s t e m s 

P r o d u c t C r e d e n t i a l s : 

C o l o r : T r a n s p a r e n t , C l e a r 

S o l i d s : 1 0 0 Z N . V . 

W . P . G . : 9 . 8 l b s . m i x e d 

V i s c o s i t y : 8 5 K u , M i x e d 

F l a s h P o i n t : N / A 

P a c k a g e : T w o P a c k a g e , P a r t A £> P a r t 

C o n t a i n e r : K i t s , T o t a l 4 G a l l o n s 

3 G a l l o n s o f P a r t B + 

1 G a l l o n o f P a r t A 

S t o r a g e a n d H a n d l i n g : 

S t o r e i n s i d e a c l e a n , d r y r o o m z o n e d f o r 

f l a m m a b l e p r o d u c t s ; t e m p . 5 0 ° F - 9 0 ° F . U s e 

g r o u n d c l a m p s a n d a v o i d s p a r k s o r e l e c t r i c a l 

d i s c h a r g e . 

S h e l f L i f e : 

1 2 m o n t h s f r o m d a t e o f m a n u f a c t u r e . 

S o l v e n t s a n d D i l u e n t s : 

* T h i n n i n g a n d R e d u c t i o n : U s e M . E . K . 

* C l e a n - U p : U s e M . E . K . 

A c c e s s o r i e s : N / A 

B a s i c S v s t e m : 

* C o m p l i e s w i t h F . D . A . C h a p t . 1 2 1 . 2 5 1 4 

f o r u s e i n f o o d p l a n t s . F i l m i s n o n 

t o x i c w h e n d r y a n d f u l l y c u r e d . 

R e l e v a n t P u b l i c a t i o n s : 

* C e n t r o n 4 1 6 M . S . D . S . P u b l i c a t i o n 

* C e n t r o n 4 1 6 S p r a y R e c o m m e n d a t i o n 

* C e n t r o n 4 1 6 F l o o r C o a t i n g s 

* G e n e r a l C o n c r e t e F l o o r S e a l e r 

S m o o c h G l o s s y 

F i r s t C o a t : 4 - 6 m i l s 

S e c o n d C o a t : 8 - 1 0 m i l s ( o p t i o n a l ) 

* T e x t u r e d , S l i p R e s i s t a n t , C o l o r e d F l o o r 

F i r s t C o a t : 1 0 m i l s 

N o n - S k i d : C o l o r e d Q u a r t z 

S e c o n d C o a t : 1 5 m i l s 

REV: 1 1 / 8 6 

"HiPLE G COATINGS INC warrants mat me Proauct snail conform to its stanaara soeciiications in eneci at iimeo1 snioment TRIPLE G 
OATINGS INC MAKES NO OTHER WARRANTS EXPRESS OR IMPLIED.WlTH RESPECTTOTHE PRODUCT ANO DISCLAIMS THE 

IMPLIED WARRANTIES OF MERCHANTABILITY ANO OF FlTN-ESS FOR A PARTICULAR PURPOSE Any liaOiU'Y Ol TRIPLE G 
COATINGS INC arising out ot tne saie use c aooncaiior. ot its Proauct snan oe iimnea to reoiacemem o( tne Proauct usea 

TRIPLES" COATIBIGS 



: ' f 3 a ' a t . c " " " ' " c i-is-'uci.oni ar>c a s c - c a i - c " o ' r t c e c r e .• < assw-'e'- :»a 
msifuciions s n o u i c DC ic-cw'ea cicse'v ic zz:z.r <-ia>,rr.urr se -^ce n o - ir 

s t ' » c f J - f ' S S u e o a s a i - i i c , - = , r p „ . 5 i r j i 
•-<• o-zze- c-zcuc: r e c o m r n e i a a - . o n s n a . e o e t i m j o s f n e i e 

: : i e eesi c *>u»»<eaoet!*e i f f - - % ca's -?•?:-> f t »ue a*c acc-ate at rates' • M a j u e a n s t - . , * , . 
3r.otnotice use-muster-tact T R I P L E G C O A T I N G S I N C . . < - • • t v e r — « « • 2«—<• «->e - • . - < e o ' o — — N-C , . 3 -
•-='^ec V ' * E 5 - 4 J " ' * * c - 's-se-cti ;c c : - - c — • : T R I P L E G C O A T I N G S IN'CT iVa'.-.T — ? V . V asi-me ' >.;•-'. * :" • . 

:? N.' 
_ i Q „ _ ; V \ O R O T h £ = WISE. ' ' I C L . Z A ' G M E C C - - N • Agn. . - • ANO " r V l E E - Z-

P r e p a r a t i o n M e t h o d : " - R e f e r - t o i n d i v i d u a l , j o b s p e c i f i c a t i c n 

* S t e e l : 

E ' = C - - E S 0 = . M P , .iz i : 
; I C U L A £ P U R P O S E 

* C o n c r e t e : 

* Wood : 

* B a s i c : 

* O l d P a i n t : 

S . S . P . C . 1 , 2, 3 a n d S . S . P . C . 6 - C o m m e r c i a l S a n d b l a s t t o a 1 .5 - 2 

m i l p r o f i l e . R e c o m m e n d e d S . S . P . C . - 10. f o r i m m e r s i o n . 

S a n d b l a s t , v a c u u m b l a s t , a c i d e t c h , d e g r e a s e , d e t e r g e n t a n d / o r s o l v e n t 

c l e a n i a n d d r y . P r e p a r e d s u r f a c e s h o u l d e q u a l m e d i u m s a n d p a p e r . 

P o w e r / ! s a n d , d e g r e a s e , s t r i p a n d r e m o v e a l l e x i s t i n g f i n i s h , s t a i n s 

a n d u n s o u n d w o o d . 

T h e s u r f a c e m u s t be s t r u c t u r a l l y s o u n d , c l e a n , d r y a n d f r e e of i n t e r 

v e n i n g b a r r i e r s to b l o c k , o r i n t e r f e r e w i t h p e n e t r a t i o n a n d a d h e s i o n . 

S a n d , ' i d e g r e a s e , c l e a n a n d d r y . T e s t a p p l y a n d i n s p e c t f o r s o f t e n i n g , 

a t t a c k , l i f t i n g a n d w r i n k l i n g . O v e r a l l a d h e s i o n w i l l b e l i m i t e d t o 

t h e a d h e s i o n o f t h e o l d p a i n t o r c o a t i n g . 

A p p l i c a t i o n M e t h o d s ! R e f e r t o i n d i v i d u a l j o b s p e c i f i c a t i o n . 

* B r u s h : N a t u r a l f i b e r o r s o l v e n t r e s i s t a n t s y n t h e t i c . 

* R o l l e r : S h o r x s - m e d i u m n a p r o l l e r , s o l v e n t r e s i s t a n t . 

* L a m b s w o o l : N o t r e c o m m e n d e d f o r s o l v e n c l e s s a p p l i c a t i o n . A d d 1 0 - 1 5 2 M . E . K . 

* S p r a y : A i r p r e s s u r e o r a i r l e s s s p r a y . R e f e r t o p u b l i c a t i o n . 

A p p l i c a t i o n P a r a m e t e r s : 

E n v i r o n m e n t : 

C o v e r a g e : 

* R e c o m m e n d e d Coverage: 

* M i x R a t i o : 

* I n d u c t i o n T i m e : 

* D r v T i m e : 

* R e p a i r s : 

4 0 ° F - 1 0 0 ° F @ 9 0 2 - 2 0 2 R . H . 

1 , 6 0 4 m i l f e e t p e r g a l l o n . 

1 6 0 sq. f t . / g a l l o n , p e r c o a t . 

10 m i l s w e t a n d d r y . 

3 : 1 b y v o l u m e . P o t L i f e : 60 

N o t r e q u i r e d . M i x w e l l f o r 4 

L a b o r a t o r y d e t e r m i n e d (? 7 7 ° F a n d 5 0 2 R . H . 

T a c k F r e e : 8 h o u r s ; N a i l H a r d : 18 h o u r s . 

H a r d : 24 h o u r s ; F u l l C u r e : 5 d a y s . 

C l e a n , d e g r e a s e a n d s a n d r o u g h t o a t e x t u r e o f m e d i u m 

g r i t s a n d p a p e r . S o l v e n t w i p e c l e a n , r e a p p l y . 

( S t a n d a r d F i l m ) 

m i n u t e s @ 7 7 ° F . 

m i n u t e s . 

S a f e t y P r e c a u t i o n s : : 

C e n t r o n 416 M . S . D J S . D a t a S h e e t 

R e a d P r o j e c t S p e c i f i c a t i o n s 

W a s t e D i s p o s a l : ' 

H 
R e m o v e a n d d i s p o s e - i o f i n a c c o r d a n c e w i t h M . S . D . S . D a t a S h e e t , a n d l o c a l , s t a t e a n d 

f e d e r a l E n v i r o n m e n t a l P r o t e c t i o n A g e n c y a n d D e p a r t m e n t o f E n v i r o n m e n t a l P r o t e c t i o n 

R e g u l a t i o n s . | . | 

A p p e a r a n c e a n d A c c e p t a n c e : 

""he c u r e d d r y f i n i s h s h o u l d b e s m o o t h , g l o s s y a n d h a r d . C e n t r o n 4 1 6 s h o u l d b e w e l l 

j n d e d w i t h n o b u b b l e s , w r i n k l e s o r s u r f a c e d e f e c t s . N o n - s k i d t e x t u r e f o r f l o o r s 

c r e a t e s a f i n i s h c o m m e n s u r a t e w i t h s i z e a n d t y p e o f m a t e r i a l . R e f e r t o — f l o o r d a t a . 

; O N O U C T I V E A N D N O N S P A R K I N G S H O E S 



MATERIAL SAFETY DATA SHEET 
FOR COATINGS. RESINS AND RELATED MATERIALS 

N P C A 1-32 

• l* -Ml 

Section 

T r i p l e G C o a t i n g s , I n c . . 

STREET ADOfl£SS 

1 7 1 4 B a n n a r d S t r e e t 

£kJ£«G£NCT rEL£Pr«>i£ N O 6 0 9 - 6 2 9 — 1 5 7 5 

i ^ o o M A t i o * U L E P W O N £ N O 6 0 9 - 8 2 9 - 1 5 7 5 

MANUFACTURERS CODE OENt*iCAtiON 

C e n t r o n 4 1 6 P a r t A 

OATE or PWEP 1 2 / 8 6 

Citr S l i m A N G ZIP cocc 

R i v e r t o n , New J e r s e y 0 8 0 7 7 

E p o x y 

TRAOC N A U I 

C e n t r o n 4 1 6 P a r t A 

Section I I—HAZARDOUS INGREDIENTS 

« G « C O I £ ; N I tiPOSuHC CIM.IS 
vAi-OR 

E p o x y R e s i n H a r d e n e r N . A . 

TOXICITY D A T * 

Section III—PHYSICAL DATA 

aou.iNGRANG£ N o t A p p l i c a b l e 

E V A P O R A T I O N RATE - F A S T E R X 'SLOHVER THAN ETME fi 

. « W CCNSITY £ I « « V | £ R LIGHTER T « A M * I « 

PCRCILNI VOLATILC 

S T V O " * A C n i l 

WElGnT PER 

7 . 9 l b s . 

Section IV—FIRE AND EXPLOSION HAZARD D A T A 

FLAMMABILITY CLASSIFICATION 

£XTINGuiSrilNG MEDIA 

B r O A M 

O S H A 
D O T _ 

C O M B U S T I B L E 

COMBUSTIBLE 

f J "ALCOHOL 
FOAM 

H CO? JjOflY 
CntMCAL 

I WATER 
FOG 

2 8 6 ° F 

C C . 

, I OTHER 

LEL NOC 

D e t e r m i n e d . 

UNUSUAL f ANO EXPLOSION KAiAflOS 

T o x i c f u m e s w i l l b e e v o l v e d w h e n t h i s m a t e r i a l i s i n v o l v e d i n a f i r e . S e l f c o n t a i n e d 

b r e a c h i n g a p p a r a t u s s h o u l d b e a v a i l a b l e f o r f i r e f i g h t e r s . C o o l f i r e e x p o s e d 

c o n t a i n e r s w i t h w a t e r . 

N . A . - Hoc A p p l i c a b l e 



E C T S OF O V E R E X P O S U R E : 

U T E : W i l l c a u s e b u r n s c o s k i n a n d e y e s . H i g h c o n c e n t r a t i o n oi" v a p o r s c a n c a u s e s e v e r e 

i r r i t a t i o n o r e y e s a n d r e s p i r a t o r y t r a c t . L i q u i d c a u s e s s e v e r e damage t o m u c o u s m e m b r a n e s 

\ f s w a l l o w e d . 

}\ ^ I C : P r o l o n g e d o r r e p e a c e d e x p o s u r e may c a u s e a s t h m a a n d s k i n s e n s i t i z a t i o n o r o t h e r 

r g i c r e s p o n s e . 

. R G E S C Y AND F I R S T A I D P R O C E D U R E S : 

" E S : I m m e d i a t e l y f l u s h w i t h l a r g e a m o u n t s o f w a t e r f o r a t l e a s t 15 m i n u t e s l i f t i n g u p p e r 

l i d s o c c a s i o n a l l y . GET I M M E D I A T E M E D I C A L A T T E N T I O N . I f a p h y s i c i a n i s n o t i m m e d i a t e l y 

a v a i l a b l e , c o n t i n u e f l u s h i n g w i t h w a t e r . 

; I N : I m m e d i a t e l y f l u s h s k i n w i t h w a t e r f o r a t l e a s t 15 m i n u t e s w h i l e r e m o v i n g c o n t a m i n a t e d 

c l o t h i n g a n d s h o e s . L a u n d e r c l o t h i n g b e f o r e r e - u s e a n d d i s c a r d c o n t a m i n a t e d l e a t h e r a r t i c l e 

G e t m e d i c a l a t t e n t i o n i f s w e l l i n g o r r e d n e s s o c c u r s . 

( " H A L A T I O N : R e m o v e CO f r e s h a i r i f e f f e c t s o c c u r a n d a d m i n i s t e r o x y g e n i f n e c e s s a r y . GET 

M E D I C A L A T T E N T I O N i f e f f e c t s p e r s i s c . 

4 G E S T I 0 N : DO NOT I N D U C E V O M I T I N G . V o m i t i n g w i l l c a u s e f u r t h e r damage t o t h e t h r o a t . D i l u t 

b y g i v i n g w a t e r o r m i l k t o d r i n k i f v i c t i m i s c o n s c i o u s . G E T M E D I C A L A T T E N T I O N I M M E D I A T E L Y 

S e c t i o n V I - R E A C T I V I T Y D A T A 

A B I L I T Y : S t a b l e u n d e r n o r m a l s t o r a g e c o n d i t i o n s . 

C O M P A T I B I L I T Y : A v o i d c o n t a c t w i t h s t r o n g o x i d i z i n g a g e n t s , m i n e r a l a c i d s ( e . g . H ^ S O ^ , H C l ) , 

a n d e p o x y r e s i n s u n d e r u n c o n t r o l l e d c o n d i t i o n s . 

I A R D O U S D E C O M P O S I T I O N P R O D U C T S : CO ( C a r b o n M o n o x i d e ) , C 0 2 ( C a r b o n D i o x i d e ) , N O ^ ( O x i d e s o f 

N i t r o g e n ) . 

S e c t i o n V I I - S P I L L OR L E A K P R O C E D U R E S 

M A T E R I A L I S S P I L L E D : A v o i d c o n t a c t w i t h m a t e r i a l . P e r s o n s n o t w e a r i n g a p p r o p r i a t e p r o t e c t 

e q u i p m e n t ( s e e b e l o w ) s h o u l d be e x c l u d e d f r o m t h e a r e a o f s p i l l u n t i l c l e a n - u p i s c o m p l e t e . 

s p i l l a t s o u r c e , d y k e a r e a t o p r e v e n t s p r e a d i n g , pump l i q u i d t o s a l v a g e t a n k . R e m a i n i n g 

) ' may b e t a k e n u p o n c l a y , d i a t o m a c e o u s e a r t h o r o t h e r a b s o r b e n t a n d s h o v e l e d i n t o 
i l c o n t a i n e r s . 

S T E D I S P O S A L M E T H O D : D i s p o s e o f a s h a z a r d o u s w a s t e i n a c c o r d a n c e w i t h F e d e r a l , S t a t e a n d 

c a l r e g u l a t i o n s . 

S e c t i o n V I I I - S P E C I A L P R O T E C T I O N I N F O R M A T I O N 

. S P I R A T O R Y P R O T E C T I O N : N I O S H a p p r o v e d r e s p i r a t o r y p r o t e c t i o n r e q u i r e d i n t h e a b s e n c e o f 

o p e r e n v i r o n m e n t a l c o n t r o l . F o r e m e r g e n c i e s , a s e l f - c o n c a i n e d b r e a c h i n g a p p a r a t u s , o r a 

1 1 - f a c e r e s p i r a t o r i s r e c o m m e n d e d . 

N T I L A T I O N : B r e a t h i n g o f v a p o r s m u s e b e a v o i d e d . V e n c i l a t i o n m u s t b e s u f f i c i e n t t o c o n t r o l 

. p o r a . T h i s m a t e r i a l s h o u l d b e c o n f i n e d a s f a r a s p o s s i b l e w i t h i n s e a l e d o r c o v e r e d e q u i p m e r 

i w h i c h c a s e n o r m a l v e n t i l a t i o n s h o u l d b e a d e q u a t e . S p e c i a l ( l o c a l ) v e n t i l a t i o n w i l l b e 

• e d e d i n a r e a s w h e r e v a p o r s a r e e x p e c t e d t o b e v e n t e d . 

uNTJ P R O T E C T I O N : I m p e r v i o u s g l o v e s , n e o p r e n e o r r u b b e r . 

.'E P R O T E C T I O N : S p l a s h p r o o f g o g g l e s o r s a f e t y s p e c t a c l e s w i t h s i d e s h i e l d s . 
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1.0 OVERVIEW 

The system i s c o m p r i s e d of two (2) main s u b s e c t i o n s . 

a) Drum P r o c c e s s i n g 

b) Waste M a t e r i a l P r o c e s s i n g 

The t o t a l system w i l l be operated by two (2) men. 

Drums w i l l be t r a n s f e r r e d from the e x i s t i n g s t o r a g e room t o the 
F u e l s B l e n d i n g system by C l e a r Harbors f o r k l i f t t r u c k s . 

1.1 Drums and Drum Contents 

The drums w i l l be s t a n d a r d f i f t y - f i v e (55) g a l l o n s , b o t h open and 
c l o s e d head . I t i s assumed t h a t 10% of the drums w i l l be c l o s e d 
head r e q u i r i n g d e - h e a d i n g . 

The drums w i l l be f u l l or p a r t i a l l y f u l l of a wide v a r i e t y o f 
waste m a t e r i a l s . 

The system i s d e s i g n e d and b u i l t to contend wi th t h i s wide range 
o f p r o p e r t i e s . 

1.2 P r o c e s s i n g Rate and C y c l e Time 

The n o r m a l c y c l e t ime f o r one problem f r e e open head drum w i l l be 
a p p r o x i m a t e l y 2 m i n u t e s . 

The p r o c e s s i n g r a t e i s determined by the m e c h a n i c a l equipment f o r 
l i f t i n g , t i p p i n g , s c r a p i n g and c r u s h i n g the drum. The d i s p e r s i o n 
and p a r t i c l e s i z e r e d u c t i o n system i s capab le of p r o c e s s i n g the 
m a t e r i a l s a t a f a s t e r r a t e than the drum p r o c e s s i n g s e c t i o n can 
s u p p l y . 

A t any one t ime t h e r e c o u l d be twenty (20)to t h i r t y (30) drums i n 
t h e sys tem ahead o f t h e E n c l o s u r e A i r l o c k door w i t h two (2) drums 
i n t h e E n c l o s u r e . 

l - l 
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1 . 3 M a t e r i a l s P r o c e s s i n g System 

The M a t e r i a l s P r o c e s s i n g s e c t i o n w i l l r e c e i v e l i q u i d s , s l u d g e , 
s o l i d s and v i s c o u s m a t e r i a l s from the drum p r o c e s s i n g sys tem. I t 
w i l l r e c e i v e r e c y c l e f u e l from C l e a r H a r b o r s ' s s torage t a n k f a r m . 

The waste w i l l undergo; 

1) Coarse s h r e d d i n g 

\2) High speed d i s p e r s i o n - con t inuous 

3) In termedia te g r i n d i n g 

4) F i n e g r i n d i n g 

The system w i l l produce a b l ended f u e l w i t h p a r t i c l e s i z e l e s s t h a n 
l / 8 t h of an i n c h . 

R e c y c l e d f u e l w i l l be c o n t i n u a l l y pumped from C l e a r H a r b o r s ' s tank 
f a r m i n t o the d i s p e r s i o n system which i s a cont inuous system w i t h 
o v e r f l o w be ing pumped t o the tank f a r m . 

1.4 Drum P r o c e s s i n g System 

Drums w i l l be loaded onto Zone 1 o f the system feed conveyor by 
C l e a r Harbors f o r k l i f t t r u c k s . 

The drums w i l l be moved a l o n g t h e conveyor system and up t o the 
w o r k i n g l e v e l t o a l i d removal s t a t i o n where the o p e r a t o r w i l l 
remove r i n g s from open head drums and de-head c l o s e d head drums. 

The l i d w i l l remain on the drum u n t i l j u s t be fore the drum passes 
t h r o u g h the i n l e t door i n t o the Drum P r o c e s s i n g E n c l o s u r e i n which 
i s m a i n t a i n e d as s l i g h t vacuum. 

The l i d w i l l be removed by t h e o p e r a t o r . 

I n s i d e the e n c l o s u r e the drum w i l l be l i f t e d i n t o p o s i t i o n , 
s e c u r e l y clamped and t i l t e d . A f t e r b e i n g t i l t e d the drum w i l l be 
s c r a p e d c l e a n . With the c o n t e n t s removed the drum w i l l be c r u s h e d 
and the crushed drum e j e c t e d t h r o u g h the o u t l e t door . 

A c c e s s i s arranged so t h a t u n s h r e d d a b l e d e b r i s can be removed from 
t h e system. 

Drum s c r a p i n g and a l l m a t e r i a l p r o c e s s i n g i s done i n a N i t r o g e n 
B l a n k e t e d atmosphere. 

The D i s p e r s i o n Tank i s d e s i g n e d so t h a t s e a l s prevent the n i t r o g e n 
gas escape from the i n l e t o r o u t l e t p o r t s . 
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1 . 5 C o n t r o l 

C o n t r o l p a n e l s a r e i n c l u d e d a n d l o c a t e d f o r e a s y m o n i t o r i n g a n d 

s y s t e m c o n t r o l b y t h e o p e r a t o r s . T h e c o n t r o l p a n e l s i n c l u d e 

v i s u a l d i s p l a y s of i m p o r t a n t c o n t r o l p a r a m e t e r s s u c h a s m o t o r 

a m p s , m o t o r r u n n i n g l i g h t s , t e m p e r a t u r e s , 0 2 l e v e l , L i q u i d 

l e v e l s , e t c . 

T h e r e a r e f o u r c o n t r o l p a n e l s : 

C o n t r o l P a n e l # 1 : C o n t r o l P a n e l # 1 i s l o c a t e d n e a r t h e p o i n t a t 

w h i c h t h e f o r k l i f t t r u c k d r i v e r l o a d s d r u m s o n t o Z o n e 1 o f 

C o n v e y o r X A ' . T h i s c o n t r o l p a n e l c o n t a i n s o n e i l l u m i n a t e d p u s h 

b u t t o n f o r c o n t r o l l i n g Z o n e l o f C o n v e y o r X A ' 

C o n t r o l P a n e l # 2 : T h i s i s t h e D r u m P r o c e s s i n g C o n t r o l P a n e l 

w h i c h m o n i t o r s a n d c o n t r o l s a l l d r u m m o v e m e n t a n d p r o c e s s i n g . 

C o n t r o l P a n e l # 2 i s l o c a t e d on t h e p l a t f o r m n e a r t h e d r u m 

e n t r a n c e t o t h e D r u m P r o c e s s i n g U n i t a n d i s o p e r a t e d b y t h e D r u m 

P r o c e s s i n g o p e r a t o r . 

C o n t r o l P a n e l #3: T h i s i s t h e M a t e r i a l s P r o c e s s i n g C o n t r o l P a n e l 

w h i c h m o n i t o r s a n d c o n t r o l s a l l w a s t e p r o c e s s i n g e q u i p m e n t a n d 

f u n c t i o n s . C o n t r o l P a n e l #3 i s l o c a t e d c l o s e t o C o n t r o l C e n t e r 

#2 . 

C o n t r o l P a n e l # 4 : T h i s p a n e l i n c l u d e s a p u s h b u t t o n a n d l i g h t 

a n d i s l o c a t e d a t t h e e n t r a n c e t o t h e D r u m P r o c e s s i n g E n c l o s u r e . 

W h e n t h e " N e x t D r u m " l i g h t g o e s o n , t h e D r u m P r o c e s s i n g O p e r a t o r 

p u s h e s t h e b u t t o n o n t h i s p a n e l t o s t a r t t h e a u t o m a t i c d r u m 

l o a d i n g s e q u e n c e . 

1 . 6 O p e r a t o r s - T h e r e w i l l b e m a n u a l o p e r a t i o n s a s f o l l o w s : ; 

1 . F o r k l i f t t r u c k d r i v e r . T h e f o r k l i f t t r u c k d r i v e r w i l l p l a c e 

d r u m s o n Z o n e 1 o f C o n v e y o r r A ' a n d o p e r a t e t h e b u t t o n o n 

C o n t r o l P a n e l # 1 . 

2 . D r u m P r o c e s s i n g o p e r a t o r w i l l : 

( a ) O p e r a t e t h e f o u r d r u m l i f t 

( b ) T r a n s f e r d r u m s f r o m C o n v e y o r B 

( c ) R e m o v e l i d s a n d r i n g s a n d d e h e a d c l o s e d h e a d d r u m s 

( d ) L o a d d r u m s i n t o t h e e n c l o s u r e 

( e ) M o n i t o r d r u m m o v e m e n t a n d p r o c e s s i n g 

3 . W a s t e P r o c e s s i n g O p e r a t o r w i l l : 

( a ) r e m o v e d e b r i s o r u n s h r e d d a b l e m a t e r i a l f r o m t h e c o a r s e 
s h r e d d e r 

( b ) m o n i t o r t h e c r u s h e d d r u m t r a n s f e r 

( c ) m o n i t o r t h e w a s t e p r o c e s s i n g o p e r a t i o n a n d e q u i p m e n t 
( d ) h a n d l e u n c r u s h e d a n d p r o b l e m d r u m s 

( e ) r e p l a c e f u l l d e b r i s d r u m 
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2 . 0 DRUM MOVEMENT AND PROCESSING 

2 .1 Sequence (Refer t o DWG 94-31-S03R1 f o r Drum P o s i t i o n s ) -

1. Drums are loaded two (2) at a t i m e onto Zone 1 o f Feed R o l l e r 
Conveyor A by Fork l i f t o p e r a t o r . ( P o s i t i o n I) 

2. Drums move a l o n g R o l l e r Conveyor A onto Conveyor B which i s 
mounted i n t h e two drum l i f t . ( P o s i t i o n 2) 

3. When f o u r (4) drums have been l o a d e d onto Conveyor B the 
o p e r a t o r p r e s s e s push but ton on C o n t r o l P a n e l #2 and the L i f t 
Mast and R o l l e r Conveyor B a u t o m a t i c a l l y r a i s e t o the proper 
e l e v a t i o n . 

4. When a t the proper e l e v a t i o n ( p o s i t i o n #3) the operator 
p r e s s e s push but ton on C o n t r o l P a n e l #2 and l i f t Conveyor B 
u n l o a d s both drums onto Conveyor C . The o p e r a t o r then presses 
a b u t t o n which lowers the mast t o i t s o r i g i n a l p o s i t i o n to 
b e g i n the sequence aga in . 

5. When drums on Conveyor C have been moved manual ly i n t o 
the D e - l i d p o s i t i o n the o p e r a t o r removes t h e r i n g s from open 
head drums. ( P o s i t i o n 4) 

6. I f t h e drum i s a t i g h t head drum i t i s moved i n t o the De-head 
p o s i t i o n where the head i s c u t t h r o u g h . ( P o s i t i o n 5) 

7. Once the drum i s near the I n l e t Door , P o s i t i o n 6 , the l i d s are 
removed by the operator and t h e I n l e t Door i s opened .by 
p r e s s i n g the b u t t o n on the C o n t r o l P a n e l #4. (The "Next Drum" 
l i g h t on c o n t r o l panel #4 l i g h t s up when t h e enc losure i s 
r e a d y to a c c e p t a drum.) 

8. The o p e r a t o r a s s i s t s i n l o a d i n g the drum onto the CDLR 
Conveyor X D / E ' , the drum moves i n s i d e the e n c l o s u r e to the 
I n l e t p i n s t o p s and the I n l e t d o o r c l o s e s a u t o m a t i c a l l y w i th 
the drum i n P o s i t i o n 7. 

Once the drum i s i n s i d e the e n c l o s u r e the f o l l o w i n g i s 
a u t o m a t i c a l l y c o n t r o l l e d : 

9. The drum i s moved along r o l l e r Conveyor * D' u n t i l i t h i t s the 
L i f t P i n Stops a t p o s i t i o n #8 t h e l i f t i n g p o s i t i o n . 

10. The drum i s , r a i s e d to P o s i t i o n #9 by t h e L i f t C y l i n d e r . 

11. The drum i s clamped aga ins t the p o u r i n g p l a t e by the a c t i o n of 
the c l a m p i n g c y l i n d e r and p u l l e d i n t o p o s i t i o n #10. 

12. The drum i s t i l t e d 105 degrees i n t o the s c r a p e p o s i t i o n #11 by 
a c t i o n o f the T i l t C y l i n d e r . 
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13. The Auger c y l i n d e r s r e t r a c t b r i n g i n g the a n v i l c a r i n t o p r o p e r 
p o s i t i o n s u p p o r t i n g the bottom- of -the drum and t o f o r c e the 
R o t a t i n g Auger i n t o the drum. The R o t a t i n g Auger removes 
m a t e r i a l from drum to hopper . 

14. When the Auger reaches the bottom of the drum and the Dwel l 
p e r i o d i s comple te , the Auger c y l i n d e r extend t o remove the 
Auger from the drum and to push the a n v i l c a r t o i t s o r i g i n a l 
p o s i t i o n . 

15. The drum i s u n t i l t e d and r e t u r n s ' t o P o s i t i o n #10 and the 
Drum Clamp r e l e a s e d . 

16. The Drum Bumper C y l i n d e r moves the drum l a t e r a l l y onto the 
f o r k s a t P o s i t i o n #9. 

17. The L i f t Fork lowers the drum onto the R o l l e r Conveyor X D / E ' . 
( P o s i t i o n #8) 

18. The drum moves a l o n g R o l l e r Conveyor V D / E ' i n t o t h e c r u s h i n g 
p o s i t i o n #12. 

19. In the c r u s h p o s i t i o n #12, the P l a t e n i s l owered u n t i l the 
drum i s c r u s h e d . 

20. The O u t l e t door opens and the crushed drum moves a long 
Conveyor X E ' t h r o u g h the O u t l e t door onto Conveyor * F ' , and 
the O u t l e t door c l o s e s a u t o m a t i c a l l y . At the end o f Conveyor 

t h e c r u s h e d drum f a l l s i n t o a hopper s u p p l i e d by Cle^ar 
H a r b o r s . 

21. Problem drums and uncrushed drums are a u t o m a t i c a l l y d i v e r t e d 
from Conveyor XF' onto Conveyor X G ' where they a r e h a n d l e d by 
the o p e r a t o r . 

2.2 Drum P r e p a r a t i o n O u t s i d e of E n c l o s u r e 

2 . 2 . 1 Drum L o a d i n g 

Drums a r e brought o u t f o u r (4) a t a t ime on a f o r k l i f t and p l a c e d 
on Zone 1 o f Feed R o l l e r C o n v e y o r x A ' . The f o r k l i f t t r u c k d r i v e r 
backs away from the Conveyor V A ' and when c l e a r p r e s s e s a b u t t o n on 
c o n t r o l p a n e l #1 which a l lows the f i r s t zone on Conveyor *A' t o 
s t a r t p r o v i d e d a s i g n a l from the second zone o f Conveyor * A ' , 
i n d i c a t i n g t h a t the second zone i s c l e a r i s r e c e i v e d . 

The drums a r e t h e n moved from Zone 1 through Zone 3 on Conveyor X A ' 
a u t o m a t i c a l l y . Zone 3 o f Conveyor *A' i s a c t i v a t e d and drums are 
d i s c h a r g e d onto l i f t Conveyor *B' p r o v i d e d l i f t Conveyor ^B' i s i n 
t h e lowered p o s i t i o n and empty. 
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Drum L i f t i n g 

When Conveyor V B ' i s f u l l the o p e r a t o r presses a b u t t o n on 
C o n t r o l Panel #2 and the l i f t a u t o m a t i c a l l y r a i s e s and s tops i n 
t h e Ra i sed P o s i t i o n a t which p o i n t the "Mast Up" l i g h t on C o n t r o l 
P a n e l #2 i n d i c a t e s the system i s w a i t i n g f o r the Drum P r o c e s s i n g 
O p e r a t o r to p r e s s the " S t a r t Conveyor B" but ton on the C o n t r o l 
P a n e l #2 to f e e d b o t h drums onto G r a v i t y Conveyor ^ C . 

A f t e r both drums have been d i s c h a r g e d from L i f t conveyor B, the 
o p e r a t o r presses a b u t t o n on C o n t r o l p a n e l #2 to send t h e L i f t 
Conveyor B down to r e p e a t the c y c l e . 

F o u r Drum L i f t 

L i f t R o l l e r Conveyor B which h o l d s f o u r (4) drums, i s mounted on 
t h e l i f t f o r k s of the Four Drum L i f t e r . 

The f o r k s are r a i s e d and lowered v i a h y d r a u l i c mast. 

2 . 2 . 2 Drum P r e p a r a t i o n 

Drum P r e p a r a t i o n Conveyor C has space f o r s e v e r a l drums. The f o u r 
(4) drums which are d i s c h a r g e d form the l i f t R o l l e r Conveyor N B ' 
a r e f e d i n t o the f i r s t f o u r (4) p o s i t i o n s . In these f o u r (4) 
p o s i t i o n s the r i n g s from open head drums are removed. The o p e r a t o r 
o r i e n t s the drums by hand and t a k e s o f f r i n g s wi th an a i r t o o l , the 
l i d i s l e f t on. I f the drum i s c l o s e d head the o p e r a t o r pushes t h e 
drum i n t o the Drum De-head S t a t i o n and cu t s the head u s i n g the drum 
d e - h e a d e r . 

The l i d or l oose head i s l e f t on t h e drum u n t i l the drum i s p l a c e d 
i n t o I n l e t p o s i t i o n o f the E n c l o s u r e . 

The removed r i n g i s s t o r e d on a hook and t r a n s f e r r e d m a n u a l l y as 
r e q u i r e d to Conveyer F which a u t o m a t i c a l l y d i s c h a r g e d them i n t o the 
c r u s h e d drum hopper . 

2 . 2 . 3 L i d or Head Removal 

The l i d or l oose head s t a y s on the drum u n t i l i t i s j u s t ahead of 
t h e I n l e t Door ready f o r l o a d i n g i n t o the e n c l o s u r e . When the drum 
p a s s e s through the I n l e t l o a d i n g d o o r , the operator removes the l i d 
and p l a c e s i t i n t o a c o v e r e d c o n t a i n e r . L i d s are p e r i o d i c a l l y 
t r a n s f e r r e d to Conveyer F which a u t o m a t i c a l l y d i s c h a r g e d them i n t o 
t h e crushed drum hopper . 
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2 . 3 Drum P r o c e s s i n g I n s i d e of E n c l o s u r e 

) I n s i d e the e n c l o s u r e the drum undergoes the f o l l o w i n g o p e r a t i o n s ; 

a) Movement to the l i f t p o s i t i o n 

b) L i f t and Clamp - The drum i s r a i s e d i n t o p o s i t i o n and 
c lamped 

c) T i l t i n g - l i q u i d s and some s o l i d s f a l l out 

d) S c r a p i n g - A s c r a p e r and auger e n t e r s the drum, separates the 
v i s c o u s m a t e r i a l s from the drum s i d e s and drags or augers the 
waste i n t o the coarse s h r e d d i n g s e c t i o n . 

e) C r u s h i n g - The drum t r a v e l s . i n t o t h e c r u s h i n g s e c t i o n where i t 
i s crushed i n t o a f l a t t e n e d compacted doughnut 

f ) E x i t - The drum e x i t s from t h e e n c l o s u r e v i a the o u t l e t door 
and drops- i n t o the crushed drum r e c e i v i n g hopper 

2 . 3 . 1 Drum Movement i n t o E n c l o s u r e 

The o p e r a t o r pushes the drum u n t i l i t i s j u s t ahead of the I n l e t 
d o o r X A ' . The "Next Drum" l i g h t w i l l be i l l u m i n a t e d on C o n t r o l 
P a n e l #4 t o i n d i c a t e t h a t the Drum c r u s h e r i s c l e a r and the O u t l e t 
d o o r i s c l o s e d . 

W i t h C o n t r o l Panel #4 "Next Drum" l i g h t on the Drum P r o c e s s i n g 
o p e r a t o r presses the "Open Door A" b u t t o n , a s s i s t s the drum onto 
Conveyor X D ' and removes the l i d . The drum w i l l a u t o m a t i c a l l y 
t r a v e l to the I n l e t P i n S tops , and t h e I n l e t door w i l l c l o s e and 
t h e "Next Drum" l i g h t w i l l go o u t . 

2 . 3 . 2 Drum Movement I n s i d e o f E n c l o s u r e 

W i t h I n l e t door X A ' and O u t l e t d o o r * C c l o s e d , a>-full drum i n the 
I n l e t p o s i t i o n and an empty ( p r e v i o u s l y scraped) drum i n the l i f t 
p o s i t i o n , the I n l e t p i n s t o p s are l o w e r e d and the Conveyor x D / E ' 
s t a r t moving the empty drum i n t o t h e c r u s h p o s i t i o n and the f u l l 
drum i n t o the l i f t p o s i t i o n . The f u l l drum i s stopped i n the 
p r o p e r l o c a t i o n f o r l i f t i n g ( p o s i t i o n #8) by the l i f t p o s i t i o n 
p i n s t o p s which r a i s e d i n t o p o s i t i o n as soon as the empty drum 
c l e a r e d the l i f t p o s i t i o n . 

When the f u l l drum i s i n the l i f t p o s i t i o n ( p o s i t i o n #8) and the 
empty drum i s i n the c r u s h i n g p o s i t i o n ( p o s i t i o n #12) the Conveyor 
X D / E ' i s stopped and the " l i f t i n g and t i l t i n g " sequence b e g i n s . 
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2 . 3 . 3 Drum L i f t and T i l t i n g 

The f u l l drum i n the l i f t p o s i t i o n i s r a i s e d i n t o t h e clamp and 
t i l t assembly ( p o s i t i o n #9) by the f o r k s and a c t i o n of the l i f t 
c y l i n d e r . 

The clamp c y l i n d e r s are a c t i v a t e d and s e c u r e l y clamp the drum 
a g a i n s t t h e p o u r i n g p l a t e ( p o s i t i o n #10) . 

The t i l t c y l i n d e r i s now a c t i v a t e d t o r o t a t e the drum 1 0 5 ° i n t o 
t h e t i l t e d p o s i t i o n ( p o s i t i o n #11). The clamp and t i l t assembly 
c o n t a i n s a back p l a t e which acts as a door (Door V B ' ) and c l o s e s 
t i g h t l y a t the end o f the t i l t i n g s t r o k e . 

2 . 3 . 4 Drum S c r a p i n g 

Under t h e f o r c e o f the main rams the a n v i l c a r i s now moved i n t o 
p o s i t i o n t o suppor t the bottom of t h e drum and t h e auger car i s 
moved f o r w a r d f o r c i n g the auger and s l e e v e i n t o t h e drum with the 
auger s l o w l y r o t a t i n g . 

A f t e r a d w e l l p e r i o d , the auger and s l e e v e are withdrawn from the 
drum and the a n v i l c a r i s r e t u r n e d t o i t s o r i g i n a l p o s i t i o n . 

D u r i n g t h e drum s c r a p i n g o p e r a t i o n t h e drum s u r f a c e s are scraped 
c l e a n and the s o l i d s and l i q u i d s are dragged out o f the drum and 
i n t o t h e c o a r s e shredder r e c e i v i n g h o p p e r . 

The empty drum i s now r o t a t e d 1 0 5 ° to i t s o r i g i n a l p o s i t i o n and the 
c lamps r e l e a s e d . The drum bumper t h e n pushes the drum 3" along the 
f o r k s and the drum i s lowered onto R o l l e r Conveyor X D ' i n the l i f t 
p o s i t i o n . 

2 . 3 . 5 Drum C r u s h i n g 

Once t h e drum i s lowered onto R o l l e r Conveyor ' D / E ' i t i s moved to 
t h e Drum C r u s h i n g p o s i t i o n under the C r u s h e r P l a t e n a t the same 
t i m e t h e f u l l drum i n the I n l e t P o s i t i o n i s moved t o the L i f t 
P o s i t i o n , as d e s c r i b e d i n S e c t i o n 2 . 3 . 2 . 

A f t e r t h e drum i s l o c a t e d under the C r u s h e r P l a t e n ( p o s i t i o n #12) 
the Drum C r u s h e r C y l i n d e r lowers the p l a t e n t o c r u s h the drum to a 
h e i g h t o f 6 i n c h e s , and then r e t u r n s t h e p l a t e n to i t s upper 
r e s t i n g p o s i t i o n . 

When i n t h e c r u s h i n g p o s i t i o n , the drum i s r e s t i n g on s p r i n g loaded 
r o l l e r s which depres s under the downward a c t i o n of t h e p l a t e n , and 
s e t t h e drum on the c r u s h i n g a n v i l p l a t e s . 
As t h e p l a t e n i s r a i s e d , pre s sure i s e l i m i n a t e d and the r o l l e r s 
r a i s e up and once a g a i n r a i s i n g the now crushed drum above the 
a n v i l p l a t e s . 
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2 . 3 . 6 Crushed Drum E j e c t i o n 

As t h e p l a t e n i s r a i s e d to i t s r e s t i n g up p o s i t i o n and R o l l e r 
Conveyor E i s r a i s e d up to i t s normal p o s i t i o n . The O u t l e t door 
i s opened, Conveyor X E ' s t a r t e d , and the drum i s d i s c h a r g e d from 
the e n c l o s u r e onto Crushed Drum D i s c h a r g e Conveyor V F ' . 

Drum C r u s h i n g and Crushed Drum E j e c t i o n takes p l a c e on t h e p r e v i o u s 
drum w h i l e the c u r r e n t drum i s undergo ing l i f t , c l a m p , t i l t and 
s c r a p i n g ; The r e t u r n t i l t movement cannot take p l a c e u n t i l the 
O u t l e t door has c l o s e d and the subsequent drum has e n t e r e d the 
e n c l o s u r e t o t h e I n l e t p o s i t i o n and the I n l e t door c l o s e d . 

2.4 Drum Fate - O u t s i d e of E n c l o s u r e 

2 . 4 . 1 Crushed Drum Movement and Storage 

The c r u s h e d drum t r a v e l s a long Crushed Drum D i s c h a r g e Conveyor F 
o u t s i d e o f the E n c l o s u r e and drops i n t o C l e a r H a r b o r s ' s crushed 
drum hopper . 

2 . 4 . 2 Uncrushed and Problem Drums 

Uncrushed and problem drums are a u t o m a t i c a l l y d i v e r t e d from 
Conveyor X F ' onto Conveyor yG' where the l i d s and, r i n g s are 
r e p l a c e d on the drum by the waste p r o c e s s i n g o p e r a t o r i n ' p b s ' i t i o n 
#14. The drums a r e then lowered to f l o o r l e v e l by f o r k l i f t t r u c k 
o r o t h e r means . «. 
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3 . 0 MATERIALS PROCESSING f , . t ,;!, 

3 .1 Drum Emptying and D e b r i s Removal 

The content s from t h e drum drop from the auger s l e e v e i n t o the 
C o a r s e Shredder r e c e i v i n g hopper and onto the s h r e d d e r . A l l 
l i q u i d s f low d i r e c t l y through t h e Coarse Shredder w h i l e .the s o l i d 
m a t e r i a l s are shredded . A l l m a t e r i a l s p a s s i n g through the 
s h r e d d e r are conveyed from the C o a r s e Shredder to the D i s p e r s i o n 

'Tank v i a the Screw Conveyor . . -

3.2 S i z e R e d u c t i o n 

S i z e r e d u c t i o n i s accompl i shed i n f o u r (4) s t eps ; 
1) The Coarse Shredder through which a l l lumps pass b e f o r e 
e n t e r i n g the d i s p e r s i o n t a n k . 

•2) The D i s p e r s i o n tank - the h i g h speed blade w i l l f u r t h e r 
r e d u c e p a r t i c l e s . 

3) The In termed ia te g r i n d e r w i l l ensure tha t a l l p a r t i c l e s 
p a s s i n g through w i l l be l e s s than 1" x 1/4" x 1/4". Note: most 
p a r t i c l e s w i l l be l e s s than 1/4" x 1/4" x 1/4" 

4) The F i n e G r i n d e r i s the l a s t s t e p i n the g r i n d i n g c i r c u i t . , 
I t w i l l ensure t h a t a l l p a r t i c l e s a r e l e s s than 1/8" 
3 . 2 . 1 Coarse 'Shredder 

A l l m a t e r i a l except d e b r i s h a n d - p i c k e d by the D e b r i s Removal 
O p e r a t o r passes t h r o u g h the Coarse Shredder b e f o r e e n t e r i n g t h e > K 
i l i s p e r s i o n Tank. -
3 . 2 . 2 D i s p e r s i o n Tank 

The f o l l o w i n g f l o w s , enter t h e D i s p e r s i o n Tank: 

a) .. Low v i s c o s i t y l i q u i d ( r e c y c l e d f u e l ) from the S t o r a g e 
Tank i s added on a c o n t i n u o u s bas i s at the r a t e o f 
a p p r o x i m a t e l y 95 gpm. 

: b) Drum c o n t e n t s which pass t h r o u g h the Coarse S h r e d d e r . 

The f o l l o w i n g f l o w s l e a v e t h e D i s p e r s i o n Tank: 

• a) Low v i s c o s i t y b lended f u e l c o n t a i n i n g some p a r t i c l e s . 
T h i s i s removed c o n t i n u o u s l y at a r a t e of a p p r o x i m a t e l y 
12 0 .gpm. t - ; :• : ; " .r>\% % • 

b) On an i n t e r m i t t e n t b a s i s . h i g h dens i ty s o l i d s w i l l be 
removed from the bottom p o r t . 
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I n s i d e the D i s p e r s i o n Tank the f o l l o w i n g a c t i o n s take p l a c e : 

a) The l a r g e r - lumps of o r g a n i c m a t e r i a l are reduced i n 
s i z e by the h i g h speed c u t t e r b l a d e . 

b) The v i s c o s i t y o f the waste m a t e r i a l i s reduced by 
thorough mix ing w i t h t h e c o n t i n u o u s f low of low 
v i s c o s i t y f u e l from t h e s t o r a g e t a n k . 

c) Meta l s and h igh d e n s i t y m a t e r i a l s are s epara ted by 
g r a v i t y and removed t h r o u g h the bottom p o r t . 

H i g h Speed Blade 

The H i g h Speed B l a d e , d r i v e n by a 75 hp motor (M9) a t 
a p p r o x i m a t e l y 1100 rpm and made o f c a r b o n s t e e l , c u t s up the 
l a r g e lumps of o r g a n i c m a t e r i a l p a s s i n g t h rou gh the Coarse 
S h r e d d e r . T h i s b lade a l s o mixes and d i s p e r s e s the f i n e s o l i d s 
i n t o a low v i s c o s i t y f l u i d to be f e d t o the s torage tank v i a the 
I n t e r m e d i a t e and F i n e G r i n d e r s . 

S low Sweep 

The Slow Sweep Blade c o n t i n u a l l y d i s t u r b s l i g h t m a t e r i a l s l y i n g 
on t h e bottom so they become r e - e n t r a i n e d and broken down by the 
H i g h Speed B l a d e . 

H e a v i e r meta l o b j e c t s w i l l be pushed towards the c e n t e r w e l l -
where they can be i n t e r m i t t e n t l y removed by opening the Bottom,.* 
V a l v e and a l l o w i n g the heavy o b j e c t s t o f a l l i n t o the D e b r i s 
C o n t a i n e r . 

3 . 2 . 3 Intermediate G r i n d e r 

The d i s p e r s e d l i q u i d o v e r f l o w i n g t h e w e i r e n t e r s the Pump Feed 
Chamber. 

The purpose of the Pump Feed Chamber i s t o conserve n i t r o g e n gas 
i n t h e system. 

T h e l i q u i d d i s c h a r g e d from t h e ; Pump Feed Chamber t r a v e l s t hrough 
an i n - l i n e magnetic s e p a r a t o r and i n t o the In termedia te g r i n d e r 
( M i l ) which i s on the s u c t i o n s i d e o f the D i s p e r s i o n Pump f e e d 
Chamber Pump #1 (M13). 

The In termedia te G r i n d e r w i l l ensure t h a t maximum lump s i z e 
downstream i s 1" x 1/4" x 1/4". 
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T h i s g r i n d e r i s f i t t e d wi th c o n t r o l s which p r o t e c t i t aga ins t 
h a r d o b j e c t s such as b a l l b e a r i n g s . The c o n t r o l senses an 
u n c r u s h a b l e lump and causes the s h r e d d e r t o r e v e r s e r o t a t i o n and 
t h e n r e v e r s e a g a i n . I f a f t e r t h r e e ( 3 ) a t tempts t h e lump i s not 
b r o k e n , t h e f o l l o w i n g occurs : 

* The shredder cuts out 
* The m a t e r i a l s p r o c e s s i n g a c t i v i t i e s f o l l o w i n g the 

I n t e r m e d i a t e Shredder are s t o p p e d . 
* V i s u a l and a u d i b l e alarms on t h e C o n t r o l P a n e l #3 are 

a c t i v a t e d . 

3.3 L i q u i d Movement 

3 . 3 . 1 Cont inuous O p e r a t i o n 
W i t h both pumps r u n n i n g , l i q u i d i s c o n t i n u a l l y t r a n s f e r r e d from 
t h e s t o r a g e tank to the d i s p e r s i o n t a n k , waste i s added from the 
drum v i a the Coarse Shredder and l i q u i d i s t r a n s f e r r e d back to 
the s t o r a g e tank from the g r i n d i n g sys tem. 

3 . 3 . 2 Pumps 

Only two (2) pumps are used f o r pumping l i q u i d s 

Pump #1 -pumps the over f low from t h e d i s p e r s i o n t a n k through the 
M a g n e t i c T r a p , and Intermediate G r i n d e r . The G r i n d e r and . 
M a g n e t i c T r a p s are l o c a t e d between t h e D i s p e r s i o n Tank and Pump 
#1. T h i s pump i s operated c o n t i n u a l l y . 

Pump #2 - w i l l t r a n s f e r low v i s c o s i t y l i q u i d from C l e a r Harbors 
s t o r a g e t a n k s t o the D i s p e r s i o n T a n k . T h i s pump w i l l be operated 
c o n t i n u a l l y . 

3 . 3 . 3 Cont inuous Flow 

The p u r p o s e of t h i s cont inuous r e c i r c u l a t i n g movement of l i q u i d s 
i s : 

1) To ensure t h a t the l i q u i d c o n t e n t s o f t h e D i s p e r s i o n Tank have 
a low v i s c o s i t y and can be pumped e a s i l y t o the S t o r a g e Tank. 

2) To ensure a cont inuous r a t h e r t h a n a b a t c h o p e r a t i o n . 

3) To keep the contents of the D i s p e r s i o n Tank c o o l s i n c e the 
horsepower generated by the d i s p e r s i o n b l a d e s i s c o n v e r t e d i n t o 
hea t and d i s s i p a t e d i n t o the c o n t e n t s o f t h e t a n k . 
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3 . 3 . 4 B a l a n c i n g 

The pumping r a t e o f Pump #1 i s v a r i e d i n response t o the l i q u i d 
l e v e l i n the O v e r f l o w Tank as sensed by the C a p a c i t a n c e Type 
Sensor . When t h e l i q u i d l e v e l approaches the lower c o n t r o l 
l e v e l , Pump #1 i s caused to slow down, when the l i q u i d l e v e l 
r a i s e s and approaches the h i g h e r c o n t r o l l e v e l the pumping r a t e 
o f Pump #1 i s i n c r e a s e d . 
' There a r e two (2) f i x e d l i q u i d l e v e l d e t e c t o r s o p e r a t i n g on t h e 
u l t r a - s o n i c p r i n c i p l e . I f the L i q u i d l e v e l reaches t h e Emergency 
High\ c o n t r o l l e v e l Pump #2 i s shut o f f and the pumping r a t e of 
Pump #1 i s i n c r e a s e d to the h i g h e s t r a t e . 

3.4 D e b r i s Removal 

3 . 4 . 1 D i s p e r s i o n Tank Bottom V a l v e 

Heavy o b j e c t s which pass through the Coarse Shredder and which are 
too heavy to become suspended, d i s p e r s e d and r e d u c e d i n the 
D i s p e r s i o n Tank w i l l be removed v i a the Bottom F l a n g e of the 
D i s p e r s i o n Tank . 

3 . 4 . 3 O v e r f l o w Tank 

A l l l i q u i d o v e r f l o w i n g the weir passes through the O v e r f l o w Tank 
and Magne t i c S e p a r a t o r b e f o r e e n t e r i n g the p i p e l e a d i n g to the 
I n t e r m e d i a t e and F i n e Shredding u n i t s . 

H i g h d e n s i t y m a t e r i a l s such as s t e e l and metals w i l l f a l l to the 
bottom and w i l l be p e r i o d i c a l l y removed manual ly t h r o u g h the bottom 
a c c e s s d o o r . 

3 . 4 . 4 Magne t i c Trap 

S m a l l magnet ic o b j e c t s which remain suspended and d i d not f a l l out 
i n e i t h e r the D i s p e r s i o n Tank or the O v e r f l o w Tank w i l l be removed 
i n the I n - L i n e Magnet i c T r a p . O c c a s i o n a l l y the I n - L i n e Magnet i c 
T r a p w i l l be opened up and magnet ic m a t e r i a l s removed. 

3 . 4 . 5 I n t e r m e d i a t e G r i n d e r 

When a s i g n a l a l e r t s t h a t the I n t e r m e d i a t e Shredder has s t o p p e d , 
t h e o p e r a t o r removes the u n c r u s h a b l e m a t e r i a l . 
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"A . 0 CONTROL OF EMISSIONS , SAFETY AND FIRE CONSIDERATIONS 

4 .1 The E n c l o s u r e Pres sure /Vacuum Switch ; • 
The Drum P r o c e s s i n g E n c l o s u r e i s d i v i d e d i n t o two spaces o r 
chambers: 

(a) The Drum Movement Chamber 
(b) Drum S c r a p i n g Chamber 

When the drum i s t i l t e d to 105 degrees f o r s c r a p i n g , Door A B ' which 
i s p a r t of the t i l t i n g c a r r i a g e c l o s e s so tha t t h e . S c r a p i n g Chamber 

lis i s o l a t e d from the Drum Movement Chamber. 

A c o n t i n u o u s l y r u n n i n g f a n i s connec ted , to the Drum Movement 
•Chamber and m a i n t a i n s i t under a s l i g h t vacuum. 

•The fan i s s e l e c t e d so t h a t i t can m a i n t a i n a vacuum pf 1/2 i n s . 
w a t e r when the drum I n l e t Door X A ' i s i n the open p o s i t i o n and 

: a c c e p t i n g a drum. Note t h a t the s h o r t t u n n e l at t h e • e n t r a n c e t o 
t h e P . L . C . i s b l o c k i n g 90% o f the a r e a . o f the door , .thus the Door 

V A ' should not be opened u n l e s s t h e r e i s a drum i n the Input 
p o s i t i o n . 

The Pressures S w i t c h i s s e t f o r 1/2 i n s . of water vacuum.. I f the 
•vacuum i s l e s s than t h i s v a l u e t h e a u d i b l e alarm and low vacuum 
w a r n i n g l i g h t on CP #3 a r e a c t i v a t e d . 

.4 .2 N i t rogen C o n t r o l 

The atmosphere i n the Drum S c r a p i n g Chamber, Shredder Hopper , 
S h r e d d e r , Screw Conveyor and D i s p e r s i o n and Overf low Tanks w i l l be 
c o n t r o l l e d to p r e v e n t a c c i d e n t a l i g n i t i o n of v a p o r s . 

The space i n the Drum S c r a p i n g and M a t e r i a l s P r o c e s s i n g areas a r e 
n o r m a l l y s l i g h t l y p o s i t i v e and a p p r o x i m a t e l y 95% N i t r o g e n . 

N i t r o g e n f low i s c o n t r o l l e d by two (2) s o l e n o i d v a l v e s . 

The f i r s t v a l v e i s opened and c l o s e d based upon the l e v e l o f oxygen 
d e t e c t e d by the Oxygen Sensor (OT) l o c a t e d i n the C o a r s e Shredder 
f e e d hopper. I f 0 2 exceeds .5% SV26 wiil-.-.apen. a l lowing- Nitr.o.gep. t o 
p a s s i n t o the vapor space above the l i q u i d s u r f a c e i n t h e 
D i s p e r s i o n Tank and i n t o t h e Screw Conveyer. N i t r o g e n w i l l f l o w 
f r o m the D i s p e r s i o n Tank and the Screw Conveyor t h r o u g h the G r i n d e r 
and i n t o the hopper . 

The second N i t r o g e n Flow C o n t r o l V a l v e i s opened when t h e S c r a p e r 
S l e e v e begins i t s f o r w a r d t r a v e l i n t o the drum and c o n t i n u e s u n t i l 
t h e auger reaches the bottom of t h e drum. 
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I f t h e 0-j l e v e l reached 5-1/2%: 

a) A l l motors except H y d r a u l i c System Motor are shut down. . 

b) Feeding of new drums to the e n c l o s u r e w i l l be prevented 
through automat i c shut down o f R o l l e r Conveyor D and the 
I n l e t A i r l o c k door . 

c) The p o s s i b i l i t y of a c c i d e n t a l i g n i t i o n w i l l be prevented by 
automatic shut down o f Drum C r u s h e r , Drum S c r a p e r , Coarse 
Shredder and both D i s p e r s i o n Tank b l a d e motors . 

L i q u i d L e v e l C o n t r o l 
In o r d e r to p r e v e n t N 2 b e i n g sucked i n t o the i n l e t of Waste L i q u i d 
Pump #1 - The Pump Feed Chamber i s f i t t e d w i t h l i q u i d l e v e l 
c o n t r o l s which a u t o m a t i c a l l y changes the speed of Pump #1 as 
r e q u i r e d to ensure the Pump Feed Chamber never runs d r y . 

4 . 3 Operator H e a l t h C o n s i d e r a t i o n s 

Fume C o n t r o l and M a t e r i a l s Feed and Removal 

The system i s kept under vacuum t o e n s u r e vapors do not escape out 
o f t h e enc lo sure i n t o the work a r e a . The f o l l o w i n g p r a c t i c e s a l s o 
ensure t h a t vapors are kept to a minimum. 

Drum E n t e r i n g 

The l i d i s kept on the drum u n t i l the drum i s f ed i n t o the 
E n c l o s u r e . 

T i g h t head drums t h a t need the head removed w i l l be deheaded i n 
p o s i t i o n # 3 . The loose head w i l l not be removed a t t h i s t i m e . 
The drum w i l l be pushed forward i n t o the l o a d i n g p o s i t i o n # 6 w i t h 
t h e l o o se head r e s t i n g on the drum. 

C r u s h e d Drum E x i t 
The crushed drums w i l l e x i t the E n c l o s u r e through the O u t l e t door 
and drop i n t o the Crushed Drum R e c e i v i n g Hopper s u p p l i e d by C l e a r 
H a r b o r s . 

M a c h i n e r y Breeches 
A l l openings l i s t e d i n S e c t i o n 3 . 0 w i l l be t i g h t l y s ea l ed w i t h 
m e c h a n i c a l s e a l s and w i l l not r e q u i r e a i r c a p t u r e . 

4.4 A i r P o l l u t i o n C o n s i d e r a t i o n s 

The t o t a l amount o f vapors g e n e r a t e d i n the e n c l o s u r e per s h i f t i s 
e x p e c t e d to be v e r y low. 
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Under normal o p e r a t i o n a l l t h i s v a p o r w i l l be e x t r a c t e d a long 
w i t h the N i t r o g e n gas and leakage a i r . -from the e n c l o s u r e and 
e j e c t e d i n t o the atmosphere o u t s i d e v i a an a c t i v a t e d carbon 
c a n i s t e r system. 

4 .5 F i r e C o n s i d e r a t i o n s 
The f o l l o w i n g f e a t u r e s w i l l ensure i g n i t i o n does n o t take p l a c e . 

4 . 5 . 1 0; L e v e l 
\ 

The p o s s i b i l i t y of i g n i t i o n i s e l i m i n a t e d by k e e p i n g the 0 2 content 
i n t h e Drum S c r a p i n g Chamber of t h e - e n c l o s u r e below the maximum 
l e v e l recommended i n NFPA 69 " E x p l o s i o n P r e v e n t i o n System". 

T h i s i s accompl i shed by c o n t r o l l e d i n j e c t i o n of N i t r o g e n gas i n t o 
t h e e n c l o s u r e , (see S e c t i o n 4.2) 

4 . 5 . 2 Temperature 

I n a d d i t i o n to the f e a t u r e s d e s c r i b e d i n S e c t i o n 4 . 2 , a temperature 
c o n t r o l f e a t u r e i s a l s o i n c l u d e d . Temperature i s c o n t i n u a l l y 
s ensed and i n d i c a t e d on c o n t r o l p a n e l #3 f o r the f o l l o w i n g 
l o c a t i o n s : 

E n c l o s u r e Vapor Temperature 
D i s p e r s i o n and Pump Feed Chamber V a p o r Temperature 
Pump Feed Chamber L i q u i d Temperature 
S t o r a g e Tank L i q u i d Temperature 

4, 

The o p e r a t o r w i l l be t r a i n e d to o b s e r v e t e m p e r a t u r e i n d i c a t o r s and 
t o t a k e c o r r e c t i v e a c t i o n to ensure t empera tures do not r i s e to 
dangerous l e v e l s . 

4 . 5 . 2 . 1 Temperature of 1 2 0 ° F 

I f any of the above f o u r sensors s ense a t e m p e r a t u r e of 12 0° F or 
h i g h e r the f o l l o w i n g events occur a u t o m a t i c a l l y : 

* h i g h temperature warning l i g h t and a u d i b l e a larm are 
a c t i v a t e d 

* a l l motors i n the system a r e shut down 
* a l l drum movement w i t h i n t h e system i s s t o p p e d 

4 . 5 . 2 . 2 Temperature of 1 9 0 ° F 

The system a l s o i n c l u d e s a Carbon D i o x i d e System w h i c h i s des igned 
a c c o r d i n g to NFPA 12, "Carbon D i o x i d e Systems". 
T h i s system i s complete wi th i t s own r a t e compensated temperature 
s e n s o r s and i s c o n t r o l l e d i n d e p e n d e n t l y and w i l l not r e q u i r e a 
s i g n a l from the PLC to opera te . 
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I f any o f the Carbon D i o x i d e System temperature s e n s o r s r e a d a 
temperature- of 1 9 0 ° F or sense a r a p i d r i s e i n t e m p e r a t u r e the 
sys tem w i l l assume t h a t d e s p i t e a l l o ther p r e c a u t i o n s , a f i r e i s 
a c t u a l l y t a k i n g p l a c e . The emergency C0 2 System v a l v e w i l l open 
and r e l e a s e a l l the C0 2 r a p i d l y i n t o the Drum P r o c e s s i n g 
E n c l o s u r e and the D i s p e r s i o n Tank vapor space . A t t h e same time 
a l l motors f o r t h e e n t i r e system w i l l shut down i n c l u d i n g the 
e n c l o s u r e " f a n t o prevent a i r from o u t s i d e e n t e r i n g t h e e n c l o s u r e . 

The Emergency C0 2 System w i l l be comprised of f o u r (4) b o t t l e s o f 
p r e s s u r i z e d CO," gas (two main and two reserved) c o n n e c t e d t o one 
m a n i f o l d w i t h p i p i n g on the downstream s i d e o f the v a l v e l e a d i n g 
t o t h e E n c l o s u r e and D i s p e r s i o n Tank Vapor Space, each s e t i s 
c o n t r o l l e d by one C0 2 v a l v e . 

I t s h o u l d be noted t h a t the l i q u i d n i t r o g e n system i s s u p p l i e d 
w i t h an e v a p o r a t o r s i z e d to supp ly s u f f i c i e n t n i t r o g e n gas under 
n o r m a l c o n d i t i o n s . The N i t r o g e n system cannot , however, c o n v e r t 
l i q u i d to gas a t the r a t e r e q u i r e d to smother an a c t u a l f i r e . 

4 . 5 . 3 Submerged Shredding 

A l l h i g h speed s h r e d d i n g and d i s p e r s i o n takes p l a c e below l i q u i d 
l e v e l t o p r e c l u d e s p a r k i n g . 

Drum S c r a p i n g and Coarse Shredding are the on ly a c t i v i t i e s which 
t a k e p l a c e above l i q u i d l e v e l . These a c t i v i t i e s take p l a c e a t slow 
speed i n the N i t r o g e n Blanketed E n c l o s u r e and s h o u l d n o t produce a 
h i g h energy s p a r k . 

I f any t ime d u r i n g o p e r a t i o n of the system any o f t h e p r e s s u r e 
s e n s o r s do not sense a p r e s s u r e of .25 PSI the e n t i r e system i s 
s h u t down. 

4 . 5 . 4 E l e c t r i c a l Eguipment 

A l l e l e c t r i c a l w i r i n g and equipment i s b u i l t to N . E . C . and l o c a l 
codes f o r C l a s s 1 D i v i s i o n 1 Hazard r a t i n g . 
C o n t r o l Pane l s 2 and 3 are purged Pane l s comply ing w i t h N . E . C 
Type X p u r g i n g ( C l a s s 1 D i v i s i o n 1 t o Non-Hazardous) 

4 . 5 . 5 Grounding and Bonding 

A l l equipment w i l l be e l e c t r i c a l l y bonded and grounded and the 
r e s i s t a n c e to ground t e s t e d and v e r i f i e d b e f o r e s t a r t - u p . 

4 . 5 . 6 Emergency C0 2 System 
The system i s complete wi th an emergency C0 2 system w h i c h o p e r a t e s 
as d e s c r i b e d i n s e c t i o n 4 . 5 . 2 . 2 . 
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4.6 F u g i t i v e E m i s s i o n s 

T h e r e are three ( 3 ) d o o r s , two ( 2 ) t o a l l o w drums i n and out o f 
t h e e n c l o s u r e , and one f o r the remova l of d e b r i s . 

S e c t i o n 4.1 d e s c r i b e d how the atmosphere i n the e n c l o s u r e remains 
n e g a t i v e . F u g i t i v e emiss ions i n t o the room are p r e v e n t e d , by 
m a i n t a i n i n g the e n c l o s u r e under n e g a t i v e p r e s s u r e a t a l l t i m e s . 
F u g i t i v e emis s ions i n t o the room from equipment e x t e r n a l of t h e 
e n c l o s u r e such as ; v a l v e s , f l a n g e s , pumps, I n t e r m e d i a t e Shredder 
and F i n e G r i n d e r , w i l l be c o n t r o l l e d d u r i n g o p e r a t i o n by r e g u l a r 
i n s p e c t i o n s of j o i n t s , f l a n g e s and s e a l s . 
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5 . 0 O p e r a t i o n C o n t r o l 

5 . 1 System S t a r t - U p 

F o r Normal S t a r t - U p no drums w i l l have been l e f t i n the 
system over n i g h t and s i n c e under normal o p e r a t i o n there w i l l 
a lways be two drums i n the system a t the same t i m e , the f i r s t two 
drums must be handled i n .the Semiautomat i c Mode. 
Under these assumptions S t a r t - U p w i l l be executed by s e t t i n g 
s e l e c t o r switches f o r Semiautomat ic Mode and t u r n i n g on d i s c o n n e c t 
which s u p p l i e s power to the PLC and p r e s s i n g the "Purge S t a r t 
B u t t o n " on the cover o f the PLC s e c t i o n of the Motor C o n t r o l 
C e n t e r . T h i s w i l l s t a r t p u r g i n g o f p a n e l s and then s t a r t i n g o f 
s p e c i f i c motors and s c a n n i n g p u s h - b u t t o n s and l i m i t sw i t ches 
a c c o r d i n g to the l o g i c i n the P L C . 
Once the system i s s t a r t e d , the o p e r a t o r f eeds the f i r s t two drums 
i n t o the u n i t w h i l e i n semi a u t o m a t i c mode u s i n g the push but tons 
on C o n t r o l Panel #2. 

5 . 2 System Shut-Down 

System Shut-Downs can be d i v i d e d i n t o Normal Shut-Down and Abnormal 
Shut-Downs which i n t u r n can be d i v i d e i n Emergency Shut-Down and 
P r o c e s s C o n d i t i o n s Shut-Down. 

5 . 2 . 1 Normal Shut-Down 
S i n c e no drums are to be l e f t i n t h e system over n i g h t , the l a s t 
drum must be d i s c h a r g e d i n the Semiautomat i c mode. 
To d i s c h a r g e the l a s t drum of the day from the system the o p e r a t o r 
must use the push but tons on C o n t r o l P a n e l No. 2. 
Shut-Down w i l l be executed by p r e s s i n g the "system stop but ton" 
l o c a t e d on the cover o f the PLC s e c t i o n of the Motor C o n t r o l 
C e n t e r . 

5 . 2 . 2 Emergency Shut-Down 
An Emergency Shut-Down can caused by h i t t i n g any one of the t h r e e 
""Emergency Stop" but tons which w i l l c u t power to the whole system. 

5 . 2 . 3 Process C o n d i t i o n s Shut-Down 
P r o c e s s c o n d i t i o n shut-down may be caused by any process v a r i a b l e 
e x c e e d i n g i t s p r e s e t l i m i t s such a s : 

* Temperature g r e a t e r t h a n 1 2 0 ° F 
* Oxygen g r e a t e r than 5.5% 
* L i q u i d l e v e l s e i t h e r Emergency High or Low 
* Waste content s p r e v e n t i n g equipment f o r normal o p e r a t i o n 

such as Coarse or Immediate Shredder shut-down. 
When proces s c o n d i t i o n s shut-down o c c u r the a u d i b l e a larm w i l l 
sound and the a p p r o p r i a t e l i g h t s w i l l l i g h t on both c o n t r o l p a n e l 
#2 and #3. 
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5.3 C o n t r o l Systems and Operator R e s p o n s i b i l i t y 

5 . 3 . 1 C o n t r o l System 

The Proces s C o n t r o l System i s b a s i c a l l y c o m p r i s e d o f : 

Sensors 
a) Drum P o s i t i o n i n g A c t u a t o r Sensors 
b) Door and equipment p o s i t i o n s e n s o r s 
c) Proces s C o n d i t i o n Sensors (Temperature , 0 2 , M o t o r , Current 

e t c .) 

L o g i c U n i t 
A c e n t r a l PLC l o c a t e d i n the non hazardous a r e a ( M . C . C . Room) 
w h i c h : 

R e c e i v e s i n p u t s i g n a l s from the s e n s o r / t r a n s m i t t e r , 
R e c e i v e s s i g n a l s from the o p e r a t o r c o n t r o l p a n e l s , 
P e r f o r m s a l l l o g i c o p e r a t i o n s , 
Sends output s i g n a l s to motor s t a r t e r , h y d r a u l i c and pneumatic 
a c t u a t o r s , and i n d i c a t o r l i g h t s . 

C o n t r o l P a n e l s 
T h e r e are f o u r (4) c o n t r o l p a n e l s (CP #1, CP #2, CP #3, CP #4) 
w h i c h d i s p l a y t h e process s t a t u s and i n which a r e mounted push 
b u t t o n s f o r o p e r a t o r c o n t r o l i n p u t . 

C o n t r o l V a l v e s 

R e c e i v e the output s i g n a l s from the PLC and c o n t r o l a c t u a t o r s , 
n i t r o g e n s u p p l y and motors . 

The h y d r a u l i c d i r e c t i o n a l v a l v e s which c o n t r o l the f l o w of o i l t o 
t h e a c t u a t o r s ( c y l i n d e r s ) , which power a l l drum movement and d o o r s , 
a r e p n e u m a t i c a l l y c o n t r o l l e d . 

The p o s i t i o n swi tches which sense t h e p o s i t i o n o f t h e a c t u a t o r s and 
drums are e l e c t r i c (rated C l a s s 1, D i v i s i o n 1) and t r a n s m i t 
e l e c t r i c i n p u t s i g n a l s which w i l l be f e d t o the P L C . The PLC 
p e r f o r m s a l l l o g i c o p e r a t i o n s and sends o u t p u t s i g n a l s to c o n t r o l 
a l l the h y d r a u l i c and pneumatic a c t u a t o r s , motors , d i s p l a y s and 
a l a r m s . 

The output s i g n a l s which c o n t r o l t h e h y d r a u l i c and pneumatic 
a c t u a t o r s w i l l be converted by s o l e n o i d v a l v e s l o c a t e d i n C o n t r o l 
P a n e l #2 t o pneumatic s i g n a l s w h i c h i n t u r n w i l l operate the 
d i r e c t i o n a l v a l v e s o f the a c t u a t o r s . 
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5 .3 .2 C o n t r o l Pane l #1 / F o r k l i f t D r i v e r 

C o n t r o l P a n e l #1 i s l o c a t e d a t the l o a d i n g p o i n t o f R o l l e r 
Conveyor "A" such t h a t the f o r k l i f t d r i v e r , can o p e r a t e Zone 1 of 
R o l l e r Conveyor " A " . 

5 .3 .3 C o n t r o l Pane l #2 / Drum P r o c e s s i n g O p e r a t o r 

The O p e r a t o r who w i l l be r e s p o n s i b l e f o r t h e movement and 
p r e p a r a t i o n o f drums b e f o r e t h e i r e n t r y i n t o the e n c l o s u r e w i l l 
a l s o be r e s p o n s i b l e f o r m o n i t o r i n g the p r o g r e s s o f drums through 
t h e e n c l o s u r e , by o b s e r v i n g the a c t u a t o r p o s i t i o n l i g h t s on the 
p a n e l . C o n t r o l P a n e l #2 i s l o c a t e d near the Four Drum L i f t . 

C o n t r o l P a n e l #2 c o n t a i n s the f o l l o w i n g : 

a) . Push b u t t o n s and a c t u a t o r p o s i t i o n l i g h t s f o r the manual 
c o n t r o l o f incoming drums o u t s i d e o f the e n c l o s u r e . 

b) Door P o s i t i o n , A c t u a t o r and Drum P o s i t i o n l i g h t s showing 
drum movement i n s i d e the e n c l o s u r e . 

c) Push but tons f o r the o p e r a t o r c o n t r o l o f drum movement i n s i d e 
the e n c l o s u r e . 

C o n t r o l P a n e l #2 w i l l a l s o c o n t a i n a A u t o / S e m i s e l e c t o r s w i t c h so 
t h a t i n case o f a problem i n s i d e of the e n c l o s u r e , the s e m i 
a u t o m a t i c mode can be s e l e c t e d and the drum can be moved a lon g by 
s e q u e n t i a l l y o p e r a t i n g the a c t u a t o r movement push b u t t o n s . 

5 . 3 . 4 C o n t r o l Pane l #3 / Waste P r o c e s s i n g 

The O p e r a t o r i s r e s p o n s i b l e f o r c o n t r o l l i n g a l l t h e Waste 
P r o c e s s i n g O p e r a t i o n s and removing d e b r i s . 
C o n t r o l P a n e l #3 i s l o c a t e d next t o C o n t r o l Pane l #2 so t h a t the 
o p e r a t o r may observe a l l proces s o p e r a t i n g c o n d i t i o n l i g h t s and 
a l a r m s . 

C o n t r o l P a n e l #3 c o n t a i n s : 
a) A l l motor r u n n i n g l i g h t s and a l a r m s . 
b) A l l p r o c e s s c o n d i t i o n readouts (0 2 , T e m p e r a t u r e , 

Vacuum, C u r r e n t e t c . ) 
c) A l l l i q u i d l e v e l HIGH and LOW l i g h t s . 

I t i s t h e r e s p o n s i b i l i t y o f the O p e r a t o r to o b s e r v e C o n t r o l 
P a n e l #3 and t a k e any c o r r e c t i v e a c t i o n r e q u i r e d . 

A l a r m i n d i c a t o r / c o n t r o l c i r c u i t s w i l l l a t c h i n t o c o n t i n u o u s 
mode and can o n l y be r e s e t when the a l a r m c o n d i t i o n has been 
c l e a r e d . 
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5 . 3 . 5 C o n t r o l P a n e l #4/Drum Feed to Enc losure 

C o n t r o l Pane l #4 is- l o c a t e d a t t h e l o a d i n g p o i n t of Conveyor 
X D / E ' and c o n t a i n s one l i g h t "Next Drum" and one b u t t o n "Open 
Door A " . The p a n e l i s used by t h e Operator to l o a d drums i n t o 
t h e E n c l o s u r e . 

5.4 Drum Movement - Automat ic Mode 

5 . 4 .\1 Movement o f Drums to Conveyor C 
\ • " • 

F e e d i n g Drums and T r a n s f e r from Conveyors A and A l t o Conveyor B 

Conveyor X A ' i s an a c c u m u l a t i n g conveyor wi th s e v e r a l zones , each 
zone i s equipped w i t h a s e n s i n g r o l l e r which c o n t r o l s the p r e c e d i n g 
zone . 
The f o r k l i f t t r u c k o p e r a t o r p l a c e s two (2) drums i n Zone 1 o f 
Conveyor X A ' the l e a d i n g drum d e p r e s s e s the s e n s i n g r o l l e r s e n d i n g 
t h e s i g n a l Zone 1... i s f u l l . The opera tor backs away from t h e 
conveyor and p r e s s e s but ton PB1 on C o n t r o l Panel N o . l . 

I f the s e n s i n g r o l l e r i n Zone 2 i s not depressed , i n d i c a t i n g t h e 
zone i s empty, the..-drums i n Zone 1 w i l l a u t o m a t i c a l l y move i n t o 
Zone 2, i f the s e n s i n g r o l l e r i n Zone 3 i s not d e p r e s s e d the drums 
w i l l c o n t i n u e to move from Zone 2 t o Zone 3 a u t o m a t i c a l l y . I f Zone 
3 i s f u l l the drums w i l l s top i n Zone 2 when they r e a c h the s e n s i n g 
r o l l e r . As soon as Zone 3 i s empty Zone 2 w i l l a u t o m a t i c a l l y 
r e s t a r t and move the drums i n t o Zone 3. 

I f Zone 2 i s f u l l when the f o r k l i f t t r u c k o p e r a t o r p l a c e s drums 
i n t o Zone 1 and p r e s s e s PB1 the drums w i l l not t r a v e l form Zone 1 
t o Zone 2, however, the PLC w i l l "remember" t h a t PB1 has been 
pushed and as soon as Zone 2 becomes empty the drums w i l l 
a u t o m a t i c a l l y t r a v e l from Zone 1 t o Zone 2. 

Drums i n the l a s t zone of Conveyor X A ' can be t r a n s f e r r e d t o 
Conveyor X B ' o n l y i f the f o l l o w i n g c o n d i t i o n s are met: 

* Four Drum L i f t Mast i s i n the lower p o s i t i o n 
* Conveyor X B ' i s empty 

T r a n s f e r from Conveyor X B ' to Conveyor ' C 

Once Conveyor X B ' i s f u l l the o p e r a t o r presses t h e "Raise Mast" 
b u t t o n on c o n t r o l p a n e l #2 and t h e Four Drum L i f t beg ins upward 
movement u n t i l i t reaches the upper e l e v a t i o n matching t h e 
e l e v a t i o n of Conveyor X C , the upward movement o f t h e l i f t s t o p s 
and l i g h t "Mast Up" on C o n t r o l P a n e l #2 i s i l l u m i n a t e d . Conveyor 
X B ' w i l l not s t a r t t o d i s c h a r g e t h e drums onto Conveyor X C u n t i l 
t h e Drum P r o c e s s i n g O p e r a t o r p r e s s e s button " S t a r t Conveyor" on 
C o n t r o l P a n e l #2. 
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A f t e r a l l f o u r drums are d i s c h a r g e d from Conveyor V B ' onto 
Conveyor X C the o p e r a t o r p r e s s e s b u t t o n "Lower Mast" and the 
mast r e t u r n s Conveyor V B ' to i t s o r i g i n a l lower p o s i t i o n to 
r e s t a r t the sequence. 

5 .4 .2 Drum P r e p a r a t i o n and L o a d i n g i n t o E n c l o s u r e 

The Operator prepares the drums f o r l o a d i n g i n t o the e n c l o s u r e . He 
removes the r i n g s and loosens t h e l i d s on open head drums and 
deheads the c l o s e d head drums. The l i d s themselves remain on t h e 
drum u n t i l they are p l a c e d i n s i d e t h e e n c l o s u r e . 
Once the opera tor r e c e i v e s the s i g n a l t h a t the system i s ready t o 
r e c e i v e a drum "Next Drum" l i g h t on C o n t r o l Pane l #4, he p r e s s e s 
open Door V A ' but ton on C o n t r o l P a n e l #2 or on C o n t r o l Panel #4 and 
the I n l e t Door X A ' opens to i t s u p p e r p o s i t i o n , and Conveyor X D / E ' 
s t a r t s . The o p e r a t o r then removes t h e l oose l i d and a s s i s t s t h e 
drum onto Conveyor X D / E ' . When t h e drum i s comple te ly i n s i d e t h e 
e n c l o s u r e aga ins t the i n l e t p i n s t o p s Conveyor V D / E ' s tops and I n l e t 
Door V A ' a u t o m a t i c a l l y c l o s e s . 

5 . 4 . 3 Ins ide the E n c l o s u r e 

A f t e r I n l e t Door X A ' c l o s e s the p r e v i o u s l y scraped drum i s u n t i l t e d 
u n d a m p e d and bumped and lowered t o Conveyor X D / E ' . 

Conveyor V D / E ' s t a r t s and the i n l e t p i n s t o p s go down. The 
p r e v i o u s l y scraped drum i s moved f r o m the drum l i f t p o s i t i o n to t h e 
drum c r u s h i n g p o s i t i o n s t o p p i n g Conveyor X D / E ' w h i l e the new f u l l 
drum i s moved from the i n l e t p o s i t i o n t o the l i f t p o s i t i o n where i t 
i s h e l d a g a i n s t the l i f t p o s i t i o n p i n s t o p s and Conveyor X D / E ' 
s t o p s . 

5 . 4 . 4 Drum T i l t i n g and S c r a p i n g 

Once the new drum has reached the l i f t p o s i t i o n i t i s a u t o m a t i c a l l y 
r a i s e d i n t o the Drum Clamp and T i l t assembly and s e c u r e l y c lamped . 
The drum i s then r o t a t e d 1 0 5 ° i n t o t h e s c r a p i n g p o s i t i o n s t a r t i n g 
the drum s c r a p i n g sequence. The a n v i l and auger c a r s now s t a r t t o 
move, under the a c t i o n o f the main ram c y l i n d e r s , s u p p o r t i n g t h e 
base of the drum w h i l e f o r c i n g t h e auger and s l e e v e i n t o the drum. 
A f t e r the auger has reached the bo t tom of the drum, i t d w e l l s a t 
the bottom of the drum f o r a p r e s e t t ime and then a u t o m a t i c a l l y 
r e t r a c t s from the drum u n t i l the a n v i l and auger c a r s have r e t u r n e d 
t o t h e i r normal "out of drum" p o s i t i o n . The now empty drum i s 
u n t i l t e d , undamped and lowered t o Conveyor X D / E ' as d e s c r i b e d 
above . 
I f f o r any reason the auger and s l e e v e do not r e a c h the bottom o f 
the drum w i t h i n the a l l owed t ime p e r i o d the drum p r o c e s s i n g u n i t 
s t o p s and s i g n a l s the o p e r a t o r by i l l u m i n a t i n g the "Problem Drum" 
l i g h t on C o n t r o l Pane l #2 and on C o n t r o l Pane l #3. 
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T h e o p e r a t o r m u s t s w i t c h i n t o S e m i - a u t o m a t i c a n d c o m p l e t e t h e 

p r o c e s s i n g o f t h e d r u m . T h e o p e r a t o r c a n e i t h e r : 

* C o n t i n u e t o t r y a n d r e a c h t h e b o t t o m o f t h e d r u m , o r 
* D i s c h a r g e t h e d r u m f r o m t h e s y s t e m t h r o u g h t h e u s e o f 

t h e p u s h b u t t o n s o n C o n t r o l P a n e l # 2 

T h e s y s t e m w i l l n o t a l l o w t h e o p e r a t o r t o c r u s h t h e d r u m u n l e s s h e 

i s s u c c e s s f u l i n r e a c h i n g t h e b o t t o m o f t h e d r u m c l o s i n g . 

D u r i n g t h e l i f t , t i l t a n d s c r a p e o p e r a t i o n o f t h e n e w f u l l d r u m t h e 

p r e v i o u s l y s c r a p e d d r u m n o w i n t h e c r u s h i n g p o s i t i o n i s c r u s h e d b y 

t h e l o w e r i n g o f t h e p l a t e n . A n d t h e n d i s c h a r g e d t h r o u g h O u t l e t 

D o o r X C . O u t l e t D o o r X C a u t o m a t i c a l l y o p e n s t o c r u s h e d d r u m o r 

f u l l s i z e d r u m h e i g h t a s r e q u i r e d . O n c e t h e d r u m i s c l e a r o f 

O u t l e t D o o r V C , i t a u t o m a t i c a l l y c l o s e s . W i t h D o o r C c l o s e d a n d 

t h e p r e s e n t d r u m i n t h e s c r a p i n g p o s i t i o n ( D o o r B c l o s e d ) t h e " N e x t 

D r u m " l i g h t , o n C P 4 i s i l l u m i n a t e d s i g n a l l i n g t h e o p e r a t o r t o s t a r t 

t h e s e q u e n c e o n c e a g a i n . 

5 . 5 N i t r o g e n A d d i t i o n a n d E n c l o s u r e V a c u u m 

N i t r o g e n a n d E n c l o s u r e V a c u u m a r e b o t h c o n t i n u o u s l y c o n t r o l l e d 

a u t o m a t i c a l l y . F o r b o t h o f t h e s e p a r a m e t e r s , o p e r a t o r 

p a r t i c i p a t i o n i s m i n i m a l . N 2 a d d i t i o n i s c o n t r o l l e d b y t h e 

a u t o m a t i c o p e n i n g a n d c l o s i n g o f t h e t w o N i t r o g e n C o n t r o l V a l v e s i n 

r e s p o n s e t o t h e m e a s u r e d 0 2 l e v e l a n d A u g e r m o v e m e n t . 

A d e q u a t e v a c u u m i s c o n t i n u a l l y m a i n t a i n e d b y t h e E n c l o s u r e F a n . 
L o s s o f a d e q u a t e v a c u u m i s s i g n a l e d b y t h e e n c l o s u r e v a c u u m s w i t c h 
a n d i n d i c a t o r " V a c u u m L o w " . 

T h e W a s t e P r o c e s s i n g O p e r a t o r w i l l o b s e r v e C o n t r o l P a n e l # 3 w h i c h 

d i s p l a y s t h e l e v e l s o f 0 2 a n d V a c u u m . O p e r a t o r i n t e r v e n t i o n i s n o t 

r e q u i r e d e x c e p t i n t h e c a s e o f a l a r m s f o r w h i c h h e w i l l b e t r a i n e d 

t o r e s p o n d c o r r e c t l y . 

5 . 6 T e m p e r a t u r e C o n t r o l 

T h e O p e r a t o r w i l l b e t r a i n e d t o o b s e r v e t h e f o u r ( 4 ) t e m p e r a t u r e 
d i s p l a y s a n d t a k e c o r r e c t i v e a c t i o n . 

U n d e r n o r m a l o p e r a t i n g c o n d i t i o n s , t e m p e r a t u r e r i s e i n b o t h t h e 
v a p o r s p a c e a n d l i q u i d s h o u l d n o t b e 1 0 - 1 5 ° F m o r e t h a n a m b i e n t a n d 
n o o p e r a t o r i n t e r v e n t i o n i s r e q u i r e d . 

H o w e v e r , t h e e n e r g y i n p u t f r o m t h e D i s p e r s i o n b l a d e s w i l l r e s u l t i n 

a s l o w r i s e i n l i q u i d t e m p e r a t u r e , i f n e w w a s t e i s n o t a d d e d i n 

s u f f i c i e n t q u a n t i t i e s o r b l e n d e d f u e l i s n o t r e m o v e d f r o m t h e 

S t o r a g e T a n k , i t i s p o s s i b l e t h a t l i q u i d a n d v a p o r s p a c e 

t e m p e r a t u r e c o u l d r e a c h u n d e s i r a b l e l e v e l s . 
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The O p e r a t o r w i l l be t r a i n e d to observe t e m p e r a t u r e s and he w i l l 
be g i v e n a v a l u e f o r sa fe o p e r a t i n g t e m p e r a t u r e . I f t emperature 
exceeds the s a f e v a l u e , he w i l l be expected t o t a k e c o r r e c t i v e 
a c t i o n s u c h as : 

a) Inform s u p e r v i s o r 
b) I n c r e a s e f e e d of new waste 
c) I n c r e a s e f l o w of r e c y c l e l i q u i d ( i f s t o r a g e tank l i q u i d 

t e m p e r a t u r e i s below d i s p e r s i o n tank l i q u i d t emperature ) 
d) Shut o f f d i s p e r s i o n b lade motors i f n e c e s s a r y 

The t e m p e r a t u r e , f o r which the o p e r a t o r i s e x p e c t e d t o t a k e a c t i o n 
w i l l be s e t a t a l e v e l below t h a t a t which a u t o m a t i c response i s 
i n i t i a t e d . 

5 .7 V i s c o s i t y 

V i s c o s i t y i s no t measured d i r e c t l y but w i l l be i n f e r r e d from the 
D i s p e r s i o n B l a d e Motor and Low Speed Sweep B l a d e Motor c u r r e n t 
r e a d i n g s . The opera tor w i l l be t r a i n e d to observe the motor 
c u r r e n t r e a d i n g s and take c o r r e c t i v e a c t i o n . 

E x p e r i e n c e g a i n e d i n the f i e l d a f t e r s t a r t up w i l l en ab le C l e a r 
H a r b o r s to d e v e l o p a rough but adequate c o r r e l a t i o n between motor 
c u r r e n t and v i s c o s i t y . 

I f motor c u r r e n t exceeds the d e s i r e d v a l u e , the o p e r a t o r w i l l be 
t r a i n e d t o t a k e c o r r e c t i v e a c t i o n such as : 

a) Warn t h e s u p e r v i s o r 
b) T e m p o r a r i l y add low v i s c o s i t y waste 
c) T e m p o r a r i l y d e s i s t from the a d d i t i o n of h i g h v i s c o s i t y waste 
d) I n c r e a s e a d d i t i o n of r e c y c l e l i q u i d 

5 - 7 

3194098 

\ Pegasus Consultants 345 Third Street, Suite 525 Niagara Falls. New York 14303 



Non Responsive



A - l 

Pegasus Niagara 345 Third Street Niagara Fails. New York 14303 

Non Responsive



Non Responsive



) 

Non Responsive



Non Responsive



Non Responsive



) 

Non Responsive



~, 

T -

" 
1 ^ 

P o n a m i c M i n n n m v %dh.-l K l r r l <Q»rckAi • M l S m a r a C a l l e r k lavu V d r i r 1/1'WV? 

Non Responsive



 

 

Non Responsive



Non Responsive



Non Responsive



Non Responsive



Non Responsive



Non Responsive



Non Responsive



 

Non Responsive



Non Responsive



Non Responsive



Non Responsive



Non Responsive



Non Responsive



Non Responsive



T

Non Responsive



Non Responsive



Non Responsive



;re 1 L i m i t i n g O x i d a n t C o n c e n t r a t i o n s 

Table C-l Limiting Oxidant Concentrations to Prevent 
Deflagrations of Combustible Gases Using Nitrogen or Carbon 

Dioxide as Diluents 

Limiting 
Oxidant 

Concentration 
N.i Air 

Limiting 
Oxidant 

Concentration 
CO./Air 

Limiting Limiting 
Oxidant Oxidant 

Concentration Concentration 
N./Air CO. . Air 

Volume cc Volume ft O . 

Gas or Vapor 

Above 
Which 

Deflagration 
Can Take 

Place 

Above 
Which 

Deflagration 
Can Take 

Place Reference Gas or Vapor 

Volume 9c 
Above 
Which 

Deflagration 
Can Take 

Place 

Volume c r O . 
Above 
Which 

Deflagration 
Can Take 

Place Reference 

Methane I'J 14.3 i 
n-But\l chloride 14 J Ethane 1 1 1:1.5 1 n-But\l chloride 14 — J 

Propane 1 1 j 14.3 1 12 1100=0 3 
n-(iu(jne I'J 1 4 3 1 Methylene chloride 19 (30aC) — 3 
I M ilmtanr VI 13 1 IT i IOO°C) 3 
n- (Vntanc VI 14 3 1 Ethvlene dichlonde \i — 3 
Ivtuetuane VI 1 4 3 • t 1 1.5 ilOCC) i 

n-He\une 1 14.5 I | 1,1. 1-trichloroethane 14 — i 

n-Hepune 11 j 1 4.3 •j Trichloroemvlene 9 f l00°O 3 

Eth\ lene 10 1 1.5 1 Acetone 1 1.5 14 4 

Prop\ lene 1 1.3 14 1 n-Butanol NA I6.5(1500C) 4 
! -Butene 1 1.3 14 1 Carbon disulfide 5 / .3 4 
Isobutv lene 12 15 4 Carbon monoxide 3.3 5.5 4 
butadiene 10.3 Vi 1 Eihanol 10.5 13 4 
3-Methv i-! -butene 1 1.3 14 4 2-Ethvl butanoi 9.5 U50°C) - 4 

Ethvl ether 10.5 13 4 
Benzene I 1.4 14 1. 7 Hvdrogen 5 5.2 4 

Toluene 9 3 — Hvdrtigen sulfide / .3 11.5 4 
Stvrene y o - Isobutvl formate 12.5 13 4 
Ethylbenzene 9.0 — Methanol 10 I'J 4 
Vinvltolucne 9.0 — Methvl acetate 1 1 13.3 4 
Divinvlbenzene 1.5 — | Propylene oxide 7 .1 H 
Dielhvlbenzene ,1.3 — Methvl ether 10.3 13 4 
Cyclopropane I 1.5 14 1 Methvl formate 10 12.5 4 
Gasoline 

<73 100> 
i - Methvl ethvl ketone 1 1 13.5 4 Gasoline 

<73 100> 12 I 3 uDMH 
i |0l)/13t)l 12 15 2 i dimethx Ihvdrazinei • -
-.115 1431 I'J 14.5 •> 1 Viml chloride 114 

Kerosene 10 1150°C) \i (150°O ") 1 \ in\lidiene chloride 15 
_ 

|P-1 luel 10.5 I I50°C) 14 (150°C1 
|P-3 luel I'J 14.3 N O T E 1: See '2-7.2 for the required i>x\jen level in equipment. 
IP-4 luel 1 1.3 14.5 J V O T E 2: Data were determined tn laboratory experiment conducted Jt 

Natural gas 
t Pittsburghi 

I'J 14.3 I atmospheric temperature and pressure, 
placed in explosion tubes and ignited bi 

Vapor-air-inert gas samples were 
electric spark or pilot flame. 

P R E L I M I N A R Y 

o o v e D a t a t a k e n f r o m : N F P A 6 9 E x p l o s i o n P r e v e n t i o n S y s t e m s 1 9 9 2 

[ R e v i s e d 1 2 / 2 3 / 9 2 ] 
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P R O F E S S I O N A L E N G I N E E R PE) A S S E S S M E N T AND C E R T ^ ^ C ' T I ^ N OF T T T P 
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ENVIRONMENTAL S E R V I C E S . INC. 
• : 0 C C R O V / M C O L O N Y D R I V E . ? O . B O X 2 1 37 • O L ' i N C Y '.'.A 0 2 2 5 9 - 9 1 27"-

617) 8<i9-i 5 0 0 

U 1 V 

- e r m i t S e c t i o n , .-.-_^A --.rut 
- i v i s i c r . of Land P o l l u t i o n C e n t r e ! 
I l l i n o i s E n v i r o n m e n t a l r r c t e c t i c n Agency 
=.0. Hox 19275 
S p r i n g f i e l d , IL -2794-3276 

".E: Clean Harbors of Chicago, Inc . 
113 0 0 S. Stenv Is land Avenue 
Chicago , IL c0617 
Rev i sed F a r t 3 Permit A p p l i c a t i o n 

Dear S i r o r Madam: 

P l e a s e r e f e r to : 0316000051 - Cook County 
Clean Harbors of C h i c a q o , I n c . 
ILLD000608471 
RCRA Permit Log No. 16 
RCRA Permit F i l e 

I , be ing a r e g i s t e r e d p r o f e s s i o n a l e n g i n e e r i n the S ta te of I l l i n o i s , 
hereby c e r t i f y that I have conducted an assessment of d e s ign f o r the 
m o d i f i e d i g n i t a b l e bulk l i q u i d s t o r a g e tanks as they are l i s t e d i n 
T a b l e 1-5 of Volume I, Part 3 L i c e n s e A p p l i c a t i o n : 

i : I have rev iewed the Tank Assessment P.eport p r e p a r e d by 
Alpha C o n s u l t a n t s L t d . dated J a n u a r y , 19 90 and concur wi th 
t h e i r f i n d i n g s that the tanks are s t r u c t u r a l l y sound f o r 
t h e i r usage of i g n i t a b l e waste s t o r a g e . I f u r t h e r c e r t i f y 
that a l l a n c i l l a r y equipment w i i l be c o n s t r u c t e d and 
i n s t a l l e d a c c o r d i n g to ANSI/ASME B31.3-1987, Chemical P l a n t 
and R e f i n e r y P i p i n g . See a t t a c h e d A l p h a r e p o r t f o r tank 
assessment. 

2} The c e r t i f i c a t i o n f o r the d e s i g n of tank f o u n d a t i o n , e f f e c t 
of f r o s t heave cn f o u n d a t i o n s , and s t r u c t u r a l i n t e g r i t y o f 
the secondary containment f o r the tank i s p r o v i d e d by 
H o y e r - S c h l e s i n g e r - T u r n e r and i n c l u d e d i n Appendix D-26. 

3) The secondary containment w i l l be p r o v i d e d w i t h 3 0-40 m i l s 
t h i c k v i n v i e s t e r base c o a t i n g , P r o c t o r - C o a t 900 as 
manufactured by Dudick Inc. o r e q u i v a l e n t . 

'People and Technology Creating a Better Environment 



eanHarbor 

. l u i v I E , 1 9 9 4 
I a g e 2 

A l l i g n i c a b i e b u l k l i q u i d s torage tanks , items 15S u 159 as 
"; l i s t e d i n T a b l e 1-5 are i n s t a l l e d above ground cn c o n c r e t e 

: f o u n d a t i o n s . No tank component w i l l be i n c o n t a c t v/ich 
s o i l or water . 

5) A l l i g n i t a b l e b u l k l i q u i d s torage t a n k s , items 15S Sc 15 9 as 
l i s t e d i n T a b l e D-5 are i n s t a l l e d above ground cn c o n c r e t e 
f o u n d a t i o n s . Tanks w i i i not oe s u b j e c t e d to l o a d i n g s 
caused by v e h i c u l a r t r a f f i c . 

6) The m a t e r i a l s of c o n s t r u c t i o n f o r the tanks and a n c i l l a r y 
equipment are compat ib le with the hazardous wastes i n t e n d e d 
to be s t o r e d / p r o c e s s e d . 

I c e r t i f y under p e n a l t y of law that t h i s document and a l l attachments 
were p r e p a r e d under my d i r e c t s u p e r v i s i o n and i n accordance w i t h 
systems des igned to assure that q u a l i f i e d p e r s o n n e l p r o p e r l y g a t h e r 
and e v a l u a t e the i n f o r m a t i o n submi t t ed . Based on my i n q u i r y o f the 
p e r s o n c r persons d i r e c t l y r e s p o n s i b l e f o r g a t h e r i n g the I n f o r m a t i o n , 
"the i n f o r m a t i o n submi t t ed i s , to the bes t of my knowledge and b e l i e f , 
t r u e , a c c u r a t e and complete . I am aware t h a t there are s i g n i f i c a n t 
o e n a l t i e s f o r s u b m i t t i n g f a l s e i n f o r m a t i o n , i n c l u d i n g the p o s s i b i l i t y 
of f i n e s and imprisonment f o r knowing v i o l a t i o n s . 

.Resoect f u l l y s u b m i t t e d , 

CLEAN HARBORS ENVIRONMENTAL SERVICES, INC. 

Bhupendra P a t e l 
' L i c e n s e d P r o f e s s i o n a l Eng ineer 
I l l i n o i s No. 062-048690 
My L i c e n s e E x p i r e s on 11/30/94 

Attachment 1 i 
/ 
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T A - 1 C a i s s o n D e t a i l s 

T A - 2 F a b r i c a t i o n D e t ' l s T a n k N o s . T - 1 0 2 - T - 1 0 4 S h t . 1 

T A - 3 F a b r i c a t i o n D e t ' l s T a n k N o s . T - 1 0 1 - T - 1 0 4 S h t . 2 

T A - 4 F a b r i c a t i o n D e t ' l s T a n k N o s . T - 1 0 2 - T - 1 0 4 S h t . 3 

T A - 5 F a b r i c a t i o n D e t ' l s T a n k N o . T - 1 0 1 S h t . 4 

T A - 6 F a b r i c a t i o n D e t ' l s T a n k N o . T - 1 0 1 S h t . 5 

T A - 7 P l a t f o r m & S t a i r w a y s - S t e e l 

T A - 8 P i p e S u p p o r t s & G r a t i n g - S t e e l 

T A - 9 P i p e S u p p o r t s 4 G r a t i n g - S t e e l 

T A - 1 0 P i p e S u p p o r t s 4. S t a i r - S t e e l 
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A L P H A C O N S U L T A N T S , L t d . 

I- INTRODUCTION 

G e n e r a l 

CWM Chemica l S e r v i c e s , Inc . (CWMCS) c u r r e n t l y operates a h a z a r d 
ous waste i n c i n e r a t o r unaer i n t e r i m s t a t u s at 11700 So. Stony I s 
l a n d Aveune, C h i c a g o , I l l i n o i s . A l p h a C o n s u l t a n t s , L t d . (ACL) was 
r e t a i n e d by CWMCS to p e r f o r m an assessment of t h e i r hazardous 
waste tank farm system as r e q u i r e d by T i t l e 3 5 of the I l l i n o i s 
A d m i n i s t r a t i v e Code ( I A C ) , S e c t i o n s 724.291 and 724.292. 

The tank farm i n c l u d e s twelve (12) e x i s t i n g hazardous waste 
s t o r a g e a n d / o r f u e l tanks and two (2) proposed hazardous waste 
s t o r a g e t a n k s , one (1) e x i s t i n g S t r a i n e r - R e s i d u e Storage Tank , 
p l u s a n c i l l a r i e s i n c l u d i n g pumps, p i p i n g , v a l v e s , s u p p o r t s , ob
s e r v a t i o n p l a t f o r m s , c o n c r e t e w a l l s f o r secondary containment 
and a p ipe support br idge to the i n c i n e r a t o r , see F i g . No. B . l - 2 
i n S e c t i o n B of the A p p l i c a t i o n . The m a t e r i a l to be i n c i n e r a t e d 
i n c l u d e s hazardous o r g a n i c wastes (a t t imes c o n t a i n i n g P C B ' s ) , 
non-hazardous o r g a n i c m a t e r i a l , NFPA r a t e d C l a s s II and C l a s s I I I 
f lammable l i q u i d s and aqueous wastes c o n t a i n i n g organ ic c o n t a m i 
n a n t s , see S e c t i o n I I I of t h i s r e p o r t . The m a j o r i t y o f the waste 
to be p r o c e s s e d i a r e c e i v e d by the p l a n t i n tank t r u c k s o r r a i l 
c a r s . The remainder o f the m a t e r i a l s , s t o r e d i n the tank f a r m , 
are r e c e i v e d i n c o n t a i n e r s and pumped to the s torage t a n k s . 
Stormwater , c o l l e c t e d i n the tank f a r m , i s a l s o s t o r e d i n the 
tanks p r i o r to i n c i n e r a t i o n . Upon a r r i v a l a t the s i t e , the 
hazardous waste m a n i f e s t s are r e v i e w e d and samples are taken f o r 
r e c e i p t a n a l y s i s i n accordance w i t h the CWMCS's Waste A n a l y s i s 
P l a n . The tank a n d / o r r a i l c a r l i q u i d wastes are unloaded d i r e c t 
l y i n t o one o f the a f o r e m e n t i o n e d s t o r a g e t a n k s . The newly 
r e c e i v e d wastes must be c o m p a t i b l e w i t h the c o n t e n t s o f the tank 
to which i t i s added and to the m a t e r i a l o f c o n s t r u c t i o n i n the 
tank f a r m . 

Ten (10) e x i s t i n g s t o r a g e t a n k s have a nominal c a p a c i t y o f 
136,000 g a l l o n s (176,000 g a l l o n s i n the f u t u r e ) and two (2) f u e l 
tanks have a c a p a c i t y of 24,000 g a l l o n s . Hazardous waste i n com
b i n a t i o n w i t h the f u e l and d i e s e l o i l , s t o r e d a l s o on the s i t e , 
are used i n v a r i e d amounts i n the i n c i n e r a t i o n p r o c e s s . Res idue 
i n the form o f ash i s d i s p o s e d o f a t a remote hazardous waste 
l a n d f i l l . R e c e i p t o f m a t e r i a l s f o r i n c i n e r a t i o n o c c u r s d u r i n g 
the normal 40 hour work-week w i t h the i n c i n e r a t o r o p e r a t i n g 
c o n t i n o u s l y seven days a week, 24 hours p e r day . 



A L P H A C O N S U L T A N T S . L t d . . 

I N T R O D U C T I O N ( C c r . t ' c • ) ' 

2 . S c o p e c f - h e A 3 s l g n a e r . t 

T h e s c o p e o f s e r v i c e s f o r t h i s p r o j e c t w a s s e t f o r t h i n C W M C S ' s 

R e q u e s t f o r P r o p o s a l , d a t e d N o v e m D e r 2 0 , 1 9 8 9 , a c o p y i s i n c l u 

d e d i n A p p e n d i x A . A C L ' a a s s i g n m e n t c o m m e n c e d i n N o v e m b e r , 1 9 8 9 

a n d w a s c o m p l e t e d i n l a t e J a n u a r y , 1 9 9 0 . R e s u m e s o f t h e k e y t e c h 

n i c a l p e o p l e e m p l o y e d b y A C L o n t h i s a s s i g n m e n t a r e a l s o i n c l u 

d e d i n A p p e n d i x A . 

R e v i e w o f t h e p r o p o s e d S l u d g e U n l o a d i n g a n d F e e d S y s t e m S t o r a g e 

T a n k , w h i c h w i l l b e l o c a t e d i n a n a r e a r e m o t e f r o m t h e t a n k f a r m , 

w a s i n c l u d e d i n t h e s c o p e o f t h i s a s s i g n m e n t . 
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II -DESIGN STANDARDS 

1• Tanks 

Tank Nos. T-101 through .T-112 were des igned i n 1980; proposed 
Tank Nos. T-099 and T-100 are i d e n t i c a l i n d e s i g n to Tank No. T -
111. The des ign drawings f o r these tanks are F i g u r e s N o a . D . 2 - 4 
through D.2-9 and D . 2 - 9 A (see S e c t i o n D.2 of the A p p l i c a t i o n ) . 
The proposed Sludge U n l o a d i n g and Feea System Storage Tank was 
des igned i n 1983, see F i g . No. D . 2 - 2 6 . As i n d i c a t e d on these 
drawings , the tanks were and w i l l be f a b r i c a t e d i n accordance to 
the a p p l i c a b l e U n d e r w r i t e r L a b o r a t o r y , I n c . Standards (as r e 
q u i r e d by the C i t y o f Ch icago B u i l d i n g C o d e ) . The a p p l i c a b l e 
s tandard be ing ANSI/UL-142 "Standard f o r S t e e i Aboveground Tanks 
f o r Flammable and C o m b u s t i b l e L i q u i d s " . One e x c e p t i o n to t h i s 
s tandard was r e q u i r e d to be made by the f a b r i c a t o r of the t a n k s ; 
t h i s e x c e p t i o n i s i n d i c a t e d on Page 5, GENERAL-1 . Scope o f the 
S tandard , which s t a t e s : 

"1.4 These r e q u i r e m e n t s do not c o v e r v e r t i c a l 
tanks t h a t are e l e v a t e d by means o f l egs o r a 
s u p p o r t i n g s k i r t . " 

A copy of t h i s page o f the S t a n d a r d i s i n c l u d e d i n Appendix B as 
w e l l as Pages 17 and 18 i n d i c a t i n g minimum t h i c k n e s s e s f o r v e r t i 
c a l tanks f a b r i c a t e d from c a r b o n and s t a i n l e s s sheet s t e e l . T a b u 
l a t e d below are e x c e r p t s o f these minimum t h i c k n e s s e s and t h o s e 
t h i c k n e s s e s employed by CWMCS f o r the v a r i o u s t a n k s . 

CARBON STEEL TANKS OVER 1100 GALLON CAPACITY 

T h i c k n e s s In Inches 
S h e l l Bottom Top 

UL-142 0.167 0.240 0.123 
CWMCS 0.313 0.375 0.250 

STAINLESS STEEL TANKS OVER 1100 GALLON CAPACITY 

T h i c k n e s s In Inches 
S h e l l Bottom T_o_E 

UL-142 0.115 0.158 0.086 
CWMCS (1) 0.313 0.375 0.250 
CWMCS (2) 0.313 0.438 0.313 

(1) A l l tanks f a b r i c a t e d o f s t a i n l e s s 
s t e e l except Tank No. T-101 . 

(2) Tank No. T-101 

- 3 -



ALPHA C O N S U L T A N T S , L t d . 

II DESIGN STANDARDS 'Cont'd.) • —- -

1 . ^ a n k s i c o n t ' d • ) 

D i s c u s s i o n s w i t h t h e f a b r i c a t o r o f Tanks N o s . T - 1 0 1 - T-104 i n d i c a 
ted t h a t i n cases where minor d e v i a t i o n s tc the Standard were 
r e q u i r e d t o o b t a i n a U L l a b e l , a copy o f the p l a n s (see F i g . Nos. 
TA-2 through T A - 6 ) w i t h a r e q u e s t f o r a p p r o v a l would be submit 
t e d , and i f s a t i s f a c t o r y t o U L w r i t t e n a p p r o v a l was o b t a i n e d . A 
copy of t h e documentat ion o b t a i n e d from t h e f a b r i c a t o r , I m p e r i a l 
S t e e l Tank, C o . , i s i n c l u d e d i n Appendix B . 

No f a b r i c a t i o n drawings were found f o r the e a r l i e r f a b r i c a t e d 
tanks (Tank Nos. T-105 t h r o u g h T-112 ) . However, w i t h (1) the 
des igns be ing i d e n t i c a l (as shown on F i g . Nos. D.2-4 through D . 2 -
9 and (2) the u l t r a s o n i c t e s t r e s u l t s i n d i c a t i n g t h a t the a c t u a l 
metal t h i c k n e s s e s agree w i t h those shown on the drawings (see 
Appendix B ) , we conc lude t h a t these tanks meet the d e s i g n s t a n d 
ard o f U L - 1 4 2 . Tab le No. 1 i n Appendix B, i s a summary of the 
n a t e r i a l o f c o n s t r u c t i o n , c a p a c i t i e s , d imens ions , type o f mate
r i a l s t o r e d , and c r i t i c a l t h i c k n e s s e s (both d e s i g n or f a b r i c a t e d 
and measured) of the twelve (12) e x i s t i n g tanks and the t h r e e (3) 
proposed t a n k s . Note t h a t the f u t u r e tanks w i l l be f a b r i c a t e d i n 
accordance wi th U L - 1 4 2 . 

S ince no p u b l i s h e d s t a n d a r d i s a v a i l a b l e f o r the d e s i g n o f the 
S t r a i n e r - R e s i d u e Tank, see F i g . No. D . 2 - 9 B . ACL completed a 
d e t a i l e d rev iew of t h i s f a b r i c a t e d s t e e l tank; t h i s rev iew i s 
i n c l u d e d i n Appendix B . 

2 . A n c i l l a r i e s 

ACL has completed a comprehens ive i n s p e c t i o n o f the a n c i l l a r i e s 
in the tank farm system. T h i s v i s u a l i n s p e c t i o n was based on 
conformance to ANSI/ASME Code B 3 1 . 3 , " C h e m i c a l and Petro leum R e f i 
nery P i p i n g " . The i tems rev i ewed i n c l u d e d the f o l l o w i n g : 

1. Tank a p p u r t e n a n c e s 
. L e v e l s e n s o r s 
. F i l l p i p e s and s t r i k e r p l a t e s 
. Means o f v e n t i n g 

2. Tank farm makeup 
. Pumps 
. P i p i n g 
. F l a n g e s , w e l d i n g , and c o u p l i n g s 
. V a l v e s 

3 . S a f e t y c u t o f f s f o r tanks and pumps 

A l l the above conformed to the a f o r e m e n t i o n e d s t a n d a r d , o r i f not 
covered by the S tandard by n o r m a l l y a p p l i c a b l e good e n g i n e e r i n g 
p r a c t i c e . 

- 4 -



. ALPHA C O N S U L T A N T S , Ltd . • 
I . 

TI DESIGN STANDARDS ( C o n t ' d . ) 

. A n e i l l a r i e a ( c o n t ' d . ) 

Table No. 2 i n c l u d e d i n Appendix B i s a c o m p i l a t i o n o f the pumps 
in the tank f a r m i n c l u d i n g t h e i r c a p a c i t i e s , m a n u f a c t u r e r and 
a o d e l , type o f pump, e t c . The l o c a t i o n of the pumps i a shown on 
F i g . No. D.2-2 and t h e i r a p p l i c a t i o n on F i g . Nos .D .2 -14 through 
D.2-20 and D . 2 - 2 0 A . Inc luded i n Appendix B a re the pump curves 
and a copy o f the a p p l i c a b l e pump b u l l e t i n . 

3 . F o u n d a t i o n s , P l a t f o r m s , G r a t i n g s , E t c . 

Des ign s tandards f o r the secondary conta inment w a l l s , tank f o u n 
d a t i o n s , p l a t f o r m s , g r a t i n g s and o t h e r s t r u c t u r a l and m i s c e l l a - i 
neous metal components conformed to the C i t y o f Chicago B u i l d i n g 
Code or good e n g i n e e r i n g p r a c t i c e . T h i s B u i l d i n g Code i n c l u d e s 
the f o l l o w i n g a p p l i c a b l e s e c t i o n s : 

.Hazardous Use U n i t s 
• M i s c e l l a n e o u s B u i l d i n g s and S t r u c t u r e s 
. F i r e - R e s i s t i v e Requirements 
.Minimum Des ign Loads 
. M a t e r i a l s , Methods and T e s t s 
•Foundat ions 
. C o n c r e t e C o n s t r u c t i o n 
. S a f e t y Requirements 
.Flammable L i q u i d s 

F i g . Nos. D2-10 through D . 2 - 1 2 , D.2-21 and D.2 -25 are t y p i c a l 
examples of the f o u n d a t i o n and c o n c r e t e work. Note t h a t the 
t a n k s ' columns are supported by e i t h e r p i l e s o r c a i s s o n s ( f o r the 
l a t t e r , see F i g , No. T A - 1 ) . PVC waters tops are used to p r e v e n t 
any hazardous waste from e n t e r i n g the ground i n case of a s p i l l 
or tank f a i l u r e . T h i s p r a c t i c e i s i l l u s t r a t e d i n the OSWER P o l i c y 
D i r e c t i v e No. 9483.00-1 " T e c h n i c a l Resource Document f o r the 
Storage and Treatment of Hazardous Waste i n Tank Systems". I n 
c l u d e d i n Appendix B are c r i t i c a l f o u n d a t i o n d e s i g n rev iew notes 
p r e p a r e d f o r the c o n c r e t e work i n the a r e a as w e l l as the s t e e l 
columns used to support the l a r g e r tanks (Tank Nos .T- l11 and T -
112) . F i g . Nos . TA-7 through TA-10 i l l u s t r a t e the s t e e l p l a t 
f o r m , g r a t i n g , support s t r u c t u r e , and s t a i r w a y u t i l i z e d f o r a c 
cess to the top manhole, mixers and i n s t r u m e n t a t i o n . 

3. C o n c l u s i o n s 

The tank farm meets a l l the a p p l i c a b l e d e s i g n s t a n d a r d s o r i f 
no p u b l i s h e d s t a n d a r d i s a p p l i c a b l e the equipment and i n s t a l l a 
t i o n meets normal good e n g i n e e r i n g p r a c t i c e . 

- 5 -
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III HAZARDOUS CHARACTERISTICS OF THE V A S T U S 

1 , W a s t e Streams 

Waste streams accepted by the C h i c a g o I n c i n e r a t o r f o r tank s t o r 
age i n c l u d e l i q u i d s and s l u d g e s , as w e l l as i n o r g a n i c streams 
which have been contaminated by o r g a n i c s . These waste streams 
g e n e r a l l y i n c l u d e a broaa spectrum o f i n o r g a n i c s and o r g a n i c s , 
as f o l l o w s : 

. I g n i t a b l e s 

. C o r r o s i v e s 

.EP T o x i c Wastes 
•Halogenated S o l v e n t s 
•Non-ha logenated S o l v e n t s 
. M e t a l T r e a t i n g P r o c e s s e s Wastes 
. O r g a n i c C h e m i c a l P r o d u c t i o n Wastes 
.Pe tro l eum R e f i n i n g Wastes 
. I r o n and S t e e l P r o c e s s i n g Wastes 
. Ink F o r m u l a t i o n Wastes 
.Commercia l or C h e m i c a l Manufactured Product s 

or O f f - S p e c i f i c a t i o n P r o d u c t s 
. P o l y c h l o r i n a t e d B i p h e n y l s and PCB Contaminated 

T r a n s f o r m e r O i l s 

2. Storage of Wastes 

L i q u i d wastes , as noted p r e v i o u s l y , are d e l i v e r e d to the s i t e i n 
bulk form i . e . tank t r u c k s o r r a i l r o a d tank c a r s o r pumped from 
drums. These streams are p l a c e d i n bu lk s t o r a g e tanks p r i o r to 
d i s p o s a l by i n c i n e r a t i o n . The s t o r a g e tanks are des igned to s t o r e 
and handle both NFPA r a t e d C l a s s I I and I I I f lammable and t o x i c 
l i q u i d s , i n c l u d i n g PCB b e a r i n g l i q u i d s . The t a n k s , i n the tank 
farm, that are t y p i c a l l y used f o r s t o r i n g aqueous or o t h e r wastes 
wi th low h e a t i n g v a l u e s are Tank Nos . T-106 and T-108 . I f a v e r y 
l a r g e volume o f r a i n w a t e r has been c o l l e c t e d a t the s i t e , Tank 
Nos. T-105 , T - l l l o r T-112 can a l s o be used to s t o r e l e a n water . 

3. C h a r a c t e r i z i n g the Waste Streams f o r A c c e p t a b i l i t y 

In accordance w i t h IAC S e c t i o n 3 2 4 . 1 1 3 ( b ) ( 5 ) , a p r e - e x i s t i n g 
waste c h a r a c t e r i z a t i o n i s s u p p l i e d t o CWMCS by the waste g e n e r a 
t o r on the " G e n e r a t o r ' s ' Waste M a t e r i a l P r o f i l e Sheet" (WPS, F i g . 
No. 4-1 i n the Waste A n a l y s i s P l a n ) o r an e q u i v a l e n t f o r m . 

- 6 -



. ALPHA CONSULTANTS , Ltd . :—• ' 

III HAZARDOUS CHARACTERISTICS OF THE WASTES Car.r ' -» \ . 

2. C h a c t e n z i n g the Waste Streams f o r A c c e p t a b i l i t y icont1H.) 

As par t c f the waste s tream a p p r o v a l p r o c e s s , the CWMCS T e c h n i c a l 
Manager a n d / o r the L a b o r a t o r y Manager determines i f the waste 
stream i s c o m p a t i b l e w i t h the f a c i l i t i e s ' tank system a n d / o r p o 
t e n t i a l s torage c o n t a i n e r s . Data to make t h i s d e t e r m i n a t i o n i s 
obta ined from the l a t e s t e d i t i o n of the "Chemical Eng ineers 
HandbooK", the N a t i o n a l A s s o c i a t i o n of C o r r o s i o n E n g i n e e r s (NACE) 
l i t e r a t u r e , or o ther a v a i l a b l e t e c h n i c a l r e f e r e n c e s , i n _ accordance 
with OSWER 9483 .00-1 , S e c t i o n 4 . 1 . Any r e s t r i c t i o n s , based upon 
the d e t e r m i n a t i o n are noted i n the waste s tream a p p r o v a l . To 
v e r i f y t h i s d e t e r m i n a t i o n , the wastes are r e q u i r e d to undergo a 
pH s c r e e n i n g upon a r r i v a l at the s i t e . I f the r e c e i v e d waste i s 
not i n an aqueous s o l u t i o n , a t e n (10 5 percent a l i q u o t of the 
l i q u i d i n s o l u t i o n w i t h water i s a n a l y z e d f o r pH. 

A f t e r e v a l u a t i n g the d a t a s u p p l i e d by the G e n e r a t o r and the d a t a 
obta ined from a P r e - A c c e p t a n c e Mandatory A n a l y s e s , CWMCS a s c e r 
t a i n s the a c c e p t a b i l i t y of the waste based upon: (1) the p e r m i t 
c o n d i t i o n s and (2) the a v a i l a b i l i t y o f p r o p e r waste management 
t echn iques and o p e r a t i o n a l c o n d i t i o n s r e q u i r e d to p r o p e r l y s t o r e 
and proces s the waste . 

IAC S e c t i o n 723 . 1 1 4 s t i p u l a t e s t h a t each shipment o f waste upon 
a r r i v a l at the f a c i l i t y must be i n s p e c t e d , sampled and a n a l y z e d 
as d e s c r i b e d i n CWMCS's Waste A n a l y s i s P l a n (WAP) p r i o r to i n i t i 
a t i o n of any a c t i v i t y . T h e r e f o r e , b e f o r e any wastes are s t o r e d , 
the Management i s r e q u i r e d to a s s e s s the c o m p a b i l i t y of the waste 
wi th (1) the s torage u n i t m a t e r i a l s o f c o n s t r u c t i o n and ( 2 ) the 
wastes p r e s e n t l y be ing s t o r e d . No tank t r u c k or r a i l c a r i s u n 
loaded o r t a n k - t o - t a n k t a n s f e r i s p e r m i t t e d u n t i l (1) an a n a l y s i s 
i s conduc ted , i n accordance to the WAP, (2) the O p e r a t i n g S u p e r 
v i s o r s e l e c t s a tank to o f f - l o a d the waste and (3) the O p e r a t i n g 
S u p e r v i s o r g i v e s a p p r o v a l to the proposed u n l o a d i n g p l a n . 

P r i o r to t r a n s f e r r i n g any waste i n t o a s torage t a n k , the compat-
a b i l i t y of the waste w i t h the l i q u i d a l r e a d y s t o r e d i n the tank 
and the m a t e r i a l of c o n s t r u c t i o n o f the tank farm must be a s c e r 
t a i n e d by CWMCS Management. T h i s i s completed by f i r s t r e v i e w i n g 
the p r e - a c c e p t a n c e e v a l u a t i o n and p e r f o r m i n g a L i q u i d Waste Com
p a t i b i l i t y T e s t . T h i s t e s t i s per fomed by mix ing an equa l volume 
of the waste w i t h the b l e n d i n g m a t e r i a l . The m i x t u r e i s v i g o r o u s 
l y mixed f o r t h i r t y (30.) seconds and then v i s u a l l y i n s p e c t e d f o r 
a r e a c t i o n , i . e . gas e v o l u t i o n o r b u b b l i n g , p r e c i p i t a t i o n of 
s o l i d s , p o l y m e r i z a t i o n a n d / o r heat g e n e r a t i o n . I f i t does not 
d i s p l a y any of the above r e a c t i o n s , the waste i s a p p r o v e d , and 
the m a t e r i a l i s c o n s i d e r e d to be c o m p a t i b l e w i t h the s t o r a g e 
tank c o n t e n t s . 
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A L P H A C O N S U L T A N T S , L t d . . 

I I I H A Z A R D O U S C H A R A C T E R I S T I C S O F T H E W A S T E S i C o n t ' H . I 

A • C o n c l u s i o n s 

Basea upon the p r a c t i c e s t h a t CWMCS employs i n h a n d l i n g new s h i p 
ments of wastes , i t i s A C L ' s c o n s i d e r e d p r o f e s s i o n a l o p i n i o n t h a t 
the e n t i r e tank farm i s p r o t e c t e d from d e t e r i o r a t i o n by c o n t a c t 
from newly a r r i v e d wastes- or b l e n d i n g of the new and p r e v i o u s l y 
he ld wastes . T h i s c o n c l u s i o n i s based on A C L ' s knowledge of the 
m a t e r i a l s of c o n s t r u c t i o n and the procedures of o p e r a t i o n . 
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A L P H A C O N S U L T A N T S . L i d . 

I V C O R R O S I O N P R O T E C T I O N M E A S U R E S 

1. V i s u a l I n s p e c t i o n 

A C L c o n d u c t e d a v i s u a l i n s p e c t i o n o f t h e t a n k f a r a s y s t e m o n J a n 
u a r y 3 , 1 9 9 0 i n a c c o r d a n c e w i t h t h e p r o t o c a l e s t a b l i s h e d b y a p 
p l i c a b l e p o r t i o n s o f S e c t i o n 5 . 4 . 1 o f O S W E R 9 4 8 3 - 0 0 - 1 . I t e m s F 
a n d G o f t h i s s e c t i o n ( t h a t c o v e r s t a n k s w h i c h a r e p r e s e n t l y 
b u r i e d o r b e i n g b u r i e d ) p e r t a i n s t o t h e i n f l u e n c e o f p i p i n g o f 
d i s s i m i l a r m a t e r i a l s , a s w e l l a s t h e e x i s t e n c e o f d i e l e c t r i c c o n 
d i t i o n s . B e s i d e s t h i s p r o t o c a l , A C L u t i l i z e d t h e i r e x p e r t i s e w i t h 
s i m i l a r f a c i l i t i e s l o c a t e d i n t h e s a m e e n v i r o n m e n t i n t h i s a r e a 
a n d g o o d e n g i n e e r i n g p r a c t i c e . F u r t h e r , t h e i n s p e c t i o n w a s m a d e 
t o a s s e s s a n y c o r r o s i o n t h a t w a s c a u s e d b y a t m o s p h e r i c c o n d i t i o n s 
w h i c h c o u l d c a u s e t h e m o i s t u r e t o p e n e t r a t e t h e i n s u l a t i o n a n d / o r 
i t s w e a t h e r p r o o f c o v e r i n g . 

T h e e n t i r e t a n k f a r m w a s f o u n d t o m e e t l o c a l C h i c a g o s t a n d a r d s 

f o r c o r r o s i o n p r o t e c t i o n . A l l t a n k s , p i p i n g , v a l v e s , p i p e s u p 

p o r t s , s t r u c t u r a l a n d m i s c e l l a n e o u s m e t a l s w e r e p r o t e c t e d u t i l i 

z i n g s t a t e - o f - t h e - a r t m a t e r i a l s f o r t h i s t y p e o f c o n s t r u c t i o n . 

S t r u c t u r a l c o m p o n e n t s w e r e p r o t e c t e d f o r m t h e e n v i r o n m e n t w h e r e 

t h e p o s s i b i l i t y e x i s t e d f o r i t t o c a u s e a p r o b l e m . N o v i s u a l 

s i g n s w e r e f o u n d t o i n d i c a t e t h e u s e o f d i s s i m i l a r m e t a l s t h a t 

r e q u i r e d d i e l e c t r i c p r o t e c t i o n . M i n o r p r o b l e m s e n c o u n t e r e d w e r e 

a s f o l l o w s : 

I n o r d e r t o i n s t a l l a g i t a t o r s i n T a n k N o s . T -

1 0 1 - T - 1 0 4 s e c t i o n s o f t h e t o p s t a i n l e s s s t e e l 

c l a d d i n g a n d i n s u l a t i o n w e r e r e m o v e d . T h i s m a y 

h a v e a l l o w e d r a i n f a l l t o c o l l e c t a n d i n s o m e 

c a s e s p e n e t r a t e b e n e a t h t h e r e m a i n d e r o f t h e 

i n s u l a t i o n . S o m e s u p e r f i c i a l c o r r o s i o n w a s 

e n c o u n t e r e d . T h e s e a r e a s r e q u i r e t h a t t h e m i n o r 

r u s t b e r e m o v e d u s i n g w i r e b r u s h e s , p r i m e d , 

r e p a i n t e d , a n d t h e i n s u l a t i o n a n d c l a d d i n g 

r e i n s t a l l e d w h e r e n e c e s s a r y . A C L w a s i n f o r m e d 

t h a t t h i s w o r k h a s b e e n c o n t r a c t e d o u t a n d 

w o u l d b e c o m p l e t e d i n t h e n e a r f u t u r e . 

T h e p i p e i n s u l a t i o n o n a f e w p i p e l i n e s b e n e a t h 

t h e t a n k s i n t h e t a n k f a r m a p p e a r t o h a v e b e e n 

s t e p p e d o n a n d s o m e i c e h a d f a l l e n o n f r o m 

a b o v e . T h e s e t w o p r o b l e m s h a v e c a u s e d s o m e 

s t a i n l e s s s t e e l j a c k e t a b o v e t h e i n s u l a t i o n t o 

o p e n o r l o o s e n . W h e n d i s c u s s e d w i t h C W M C S , t h e y 

r e s p o n d e d t h a t a n y d a m a g e d j a c k e t i n g o r i n s u l a 

t i o n w o u l d b e r e p a i r e d o r r e p l a c e d a s p a r t o f 

t h e r o u t i n e m a i n t e n a n c e a c t i v i t y i n t h e t a n k 

f a r m . 
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- — . A L P H A C O N S U L T A N T S , L t d . • 1 . 

T V C O R R O S I O N P R O T E C T I O N M E A S U R E S !-Canx'z\.) 

V i s u a l I n s p e c t i o n ( c o n t ' d , i 

2 , T w o e l b o w s o n t o p c f t h e t a n k s h a d a s l i g h t 

a m o u n t o f c o r r o s i o n . U l t r a s o n i c t e s t s a t t h e s e 

p o i n t s i n d i c a t e d n o l o s s o f m e t a l . T h e s a i a e 

p r o b l e m e x i s t s a t t h e S t r a i n e r - R e s i d u e T a n k . 

A C L w a s i n f o r m e d t h a t t h e s e ' c o n d i t i o n s w e r e 

b e i n g m o n i t o r e d a n d w o u l d b e a d d r e s s e d a s p a r t 

o f r o u t i n e m a i n t e n a n c e a c t i v i t i e s . 

D u r i n g t h e v i s u a l t e s t s , t h e o p e r a t i o n o f t h e S t r a i n e r - R e s i d u e 

T a n k w a s o b s e r v e d . I t w a s f o u n d t h a t t h e e m p l o y m e n t o f d e f l e c t i o n 

o r s t r i k e r p l a t e s w e r e u n e c e s s a r y ; t h e p o s s i b i l i t y o f c a u s i n g o r 

r e d u c i n g c o r r o s i o n w o u l d n o t b e a f f e c t e d b y t h e s e p l a t e s . 

2 . C o n c l u s i o n s 

T h e t a n k f a r m s r s t e m i n c l u d i n g i t s s u p p o r t s , g r a t i n g , s t r u c t u r a l 

a n d m i s c e l l a n e o u s s t e e l a p p e a r t o b e r e l a t i v e l y f r e e f r o m c o r r o 

s i o n . H o w e v e r . , A C L r e c o m m e n d s t h a t r e g u l a r i n s p e c t i o n o f t h e 

m e t a l p a r t s b e m a d e a s p a r t o f r o u t i n e m a i n t e n a n c e . 
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A L P H A C O N S U L T A N T S , Ltd . 

• — V TANK SYSTEM AGE 

Tank Nos. T-105 through" T-112 were f a b r i c a t e d and i n s t a l l e d i n 
the p e r i o d between June , 1981 and November, 1981. I t i s asssumed 
tha t the a n c i l l a r i e s were i n s t a l l e d at the same t ime. The more 
r e c e n t tankage were f a b r i c a t e d by I m p e r i a l S t e e i Tank C o . and i n 
s t a l l e d i n the p e r i o d between O c t o b e r and December, 1986. A s p r e 
v i o u s l y assumed the system was i n s t a l l e d at the same t i m e . The 
S t r a i n e r - R e s i d u e Tank (T-116) was i n s t a l l e d i n November, 1985; 
w i t h f a b r i c a t i o n j u s t p r i o r to t h a t d a t e . 
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ALPHA C O N S U L T A N T S , L t d . 

V T T A N K S Y S T E M I N S P E C T I O N S 

1 . V i s u a l I n s p e c t i o n o f T a n k s 

A C L c o m p l e t e d a v i s u a l i n s p e c t i o n p r o g r a m o f t h e C h i c a g o I n c i n e 
r a t o r t a n k f a r m s y s t e m d u r i n g t h e p e r i o d f r o m D e c e m b e r 4, 1989 

t h r o u g h J a n u a r y 5 , 1 9 9 0 . T h i s i n s p e c t i o n w a s i n a c c o r d a n c e w i t h 
T i t l e 35 o f t h e I A C 7 2 4 . 2 9 1 ( b ) ( 5 ) ( B ) . D u e t o C W M C S ' s i n a b i l i t y 
t o t a k e T a n k N o . T - 1 1 0 o u t o f s e r v i c e p r i o r t o t h e e n d o f J a n u a r y 
i t s i n t e r n a l i n s p e c t i o n w i l l b e c o m p l e t e d a t t h a t t i m e , a n d t h i s 
r e p o r t s u p p l e m e n t e d . 

T h r e e ( 3 ) a l t e r n a t e p r o c e d u r e s f o r i n s p e c t i n g t h e i n s i d e o f t h e 
t a n k s w e r e e m p l o y e d . T h e f i r s t m e t h o d , w a s u s e d f o r T a n k No. T -
1 0 3 , i t u t i l i z e d a h a n d o p e r a t e d w i n c h , l o c a t e d a b o v e t h e m a n h o l e 
o p e n i n g o n t o p o f t h e t a n k , t o r a i s e a n d l o w e r a t e c h n i c i a n i n 
t h e t a n k w h i l e i n s p e c t i n g t h e i n s i d e . A s e c o n d t e c h n i c i a n e n t e r e d 
t h e t a n k p r i o r t o a n y w i n c h o p e r a t i o n . H e a c t e d b o t h a s a n i n 
s p e c t o r a n d a s a s a f e t y p e r s o n . T h e c o n i c a l b o t t o m o f t h e t a n k 
w a s c a r e f u l l y s c r a p e d c l e a n , i f r e s i d u e w a s f o u n d , f o r i n s p e c t i o n 
p u r p o s e s . T h e s u p e r v i s o r y e n g i n e e r w a s c a l l e d t o i n s p e c t i f a n y 
t h i n g q u e s t i o n a b l e w a s e n c o u n t e r e d . 

T h e s e c o n d m e t h o d e m p l o y e d w a s u s e d f o r T a n k N o s . T - 1 0 1 , T - 1 0 2 

a n d T - 1 0 4 . T a n k e n t r y w a s m a d e t h r o u g h t h e s i d e m a n h o l e o f e a c h 
t a n k . O n e t e c h n i c i a n c l i m b e d t h e t a n k w a l l s u s i n g t h e t a n k b a f 
f l e s a s a l a d d e r , w h i l e a n o t h e r t e c h n i c i a n p r o v i d e d s a f e t y b a c k 
u p . I f r e s i d u e w a s p r e s e n t , i t w a s s c r a p e d c l e a n t o p r o v i d e f o r 

i n s p e c t i o n . I n a l l i n s p e c t i o n s , t a n k r e s i d u e s w e r e o n l y o b s e r v e d 
a t t h e b o t t o m o f t h e t a n k . A s u p e r v i s o r y e n g i n e e r w a s o n h a n d 
a t a l l t i m e s i f s u s p i c i o u s o b s e r v a t i o n s w e r e f o u n d . 

A t h i r d m e t h o d w a s e m p l o y e d f o r r e m a i n i n g t a n k s h a v i n g n o b a f f l e s 
( T a n k N o s . T - 1 0 5 t h r o u g h T - l 1 2 ) . T h e t w o t e c h n i c i a n s e n t e r e d 
t h e t a n k s f o r i n s p e c t i o n p u r p o s e s w i t h t h e s u p e r v i s o r y e n g i n e e r 
c a l l e d i f p r o b l e m s w e r e o b s e r v e d . 

I n a l l t h r e e m e t h o d s , p e r s o n n e l w e r e e q u i p p e d w i t h ( 1 ) e x p l o s i o n 
p r o o f f l a s h l i g h t s , ( 2 ) i n t r i s i c a l l y s a f e e q u i p m e n t , ( 3 ) s p e c i a l 
r e s p i r a t o r s w i t h a i r o b t a i n e d f r o m h o s e s c o n n e c t e d t o c y l i n d e r s 
o u t s i d e t h e s e c o n d a r y c o n t a i n m e n t w a l l s o f t h e t a n k f a r m f o r 
t h o s e e n t e r i n g t h e t a n k s , ( 4 ) " s a r a n e x t y v e k " s u i t s , ( 5 ) n e o p r e n e 
g l o v e s , a n d ( 6 ) o t h e r s a f e t y a p p a r e l . I t s h o u l d b e n o t e d t h a t 
p r i o r t o e n t r y t h e t a n k m a n h o l e s were o p e n e d o n t o p a s w e l l a s 
t h e s i d e f o r a n e x t e n d e d p e r i o d o f t i m e , t h e t a n k s i n t e r n a l 
a t m o s p h e r e m e a s u r e d u t i l i z i n g a p r e - c a l i b r a t e d v a p o r - m o n i t o r i n g 
d e v i c e , a n d t h e t a n k t o p i n s p e c t e d . S u s p i c i o u s a r e a s w e r e n o t e d 
a n d l a t e r u l t r a s o n i c m e a s u r e m e n t s t a k e n . I n a l l c a s e s , t h e s e 
a r e a s were l o c a t e d o n t h e u n d e r s i d e o f t h e t a n k t o p s w h e r e t h e 
l i g h t i n g w a s p o o r e s t . R e s u l t s w e r e r e c o r d e d o n t h e " C h e c k l i s t f o r 
V i s u a l I n s p e c t i o n o f U n l i n e d V e s s e l s " i n c l u d e d i n A p p e n d i x C . 
T h e S t r a i n e r - R e s i d u e T a n k (No. T - l 1 6 ) w a s i n s p e c t e d a n d u l t r a 
s o n i c m e a s u r e m e n t s t a k e n . 

- 1 2 -



ALPHA C O N S U L T A N T S , L t d . 

V I T A N K S Y S T E M I N S P E C T I O N S C o n t ' d . ) 

1 . V i s u a l I n s p e c t i o n o f T a n k s ( c o n t ' d ) 

A s n o t e d a b o v e w h e n v i s u a l t e s t s p r o v e d s u s p i c i o u s u l t r a r a s o n i c 

n e a s u r e m e n t s w e r e t a k e n . T h e y a r e r e c o r d e d a n d i n c l u d e d i n A p p e n 

d i x C . A p p e n d i x C a l s o i n c l u d e s t h e r e c o r d s o f u l t r a s o n i c m e a s 

u r e m e n t s t a k e n i n A u g u s t , 1 9 8 9 . T h e r e s u l t s i n d i c a t e s a t i s f a c t o r y 

r e s u l t s i n a n y o f t h e s u s p i c i o u s a r e a s o r i n o t h e r t h i c k n e s s e s 

r e a d i n g s . A c o p y o f t h e i n f o r m a t i o n r e l a t i n g t o t h e o p e r a t i o n o f 

t h e u l t r a s o n i c m e a s u r i n g d e v i c e u s e d i n t h e s e c o n d s e r i e s o f 

t e s t s i s i n c l u d e d i n A p p e n d i x C . 

2 . V i s u a l I n s p e c t i o n o f A n c i l l a r i e s 

D u r i n g t h e a b o v e n o t e d p e r i o d , A C L c o n d u c t e d v i s u a l i n s p e c t i o n o f 

t h e e n t i r e t a n k s y s t e m a r e a . T h i s i n s p e c t i o n w a s m a d e u s i n g t h e 

t w o l i s t e d c h a p t e r s o f t h e A P I s t a n d a r d a s a g u i d e . 

" G u i d e f o r I n s p e c t i o n o f R e f i n e r y 

E q u i p m e n t , " C h a p t e r X l - P i p e , V a l v e s k 

F i t t i n g s a n d C h a p t e r X I I I - A t m o s p h e r i c 

a n d L o w P r e s s s u r e S t o r a g e T a n k s 

T h e f o l l o w i n g o b s e r v a t i o n s w e r e m a d e : 

1 . N o l e a k s w e r e f o u n d i n p r o c e s s p i p i n g . 

T h e o n l y p r o b l e m f o u n d w a s s t e a m 

c o n d e n s i n g o u t o f q u i c k - d i s c o n n e c t s . 

2 . I n t h i s i n s p e c t i o n , t h e f o l l o w i n g w e r e 

f o u n d : 

• P i p e s w e r e n o t m i s a l i g n m e n t s 

. S u p p o r t s w e r e n o t d i s l o d g e d 

. T a n k w a l l s w e r e a l l a l i g n e d 

. P i p e s u p p o r t s w e r e p l u m b 

. P u m p b a s e p l a t e s h a d n o t s h i f t e d 

. F o u n d a t i o n b o l t s w e r e a l l i n p l a c e 

. W h e r e p i p i n g w a s a t t a c h e d t o 

p u m p s , t h e r e w e r e n ' t a n y c r a c k s 

i n t h e p u m p c a s i n g s 

• A l l p i p e h a n g e r s , a n c h o r b o l t s a n d 

o t h e r s u p p o r t s w e r e i n p l a c e a n d 

i n g o o d s h a p e . 

3 . D e t a i l e d r e v i e w o f p i p e s u p p o r t s i n d i c a t e d : 

. P r o t e c t i v e p i p e c l a d d i n g i n g o o d 

c o n d i t i o n 

. N o e v i d e n c e o f c o r r o s i o n . S o m e i c e 

w a s f o u n d o n s u p p o r t s f o r m e d f r o m 

t h e s t e a m c o n d e n s a t e n o t e d a b o v e 

. N o d i s t o r t i o n , d a m a g e o r d e t e r i o r a 

t i o n o f s t e e l p l a t f o r m s , g r a t i n g s , 

p i p e b r i d g e o r c o n c r e t e 

- 1 3 -



• • ALPHA C O N S U L T A N T S , Ltd . — 

' VI TANK SYSTEM INSPECTIONS f C o n t ' d . ) 

2 . V i s u a l I n s p e c t i o n o f A n c i l l a r i e s ( c o n t ' d . ) 

The f o l l o w i n g o b s e r v a t i o n s were made ( c o n t " d . ) : 

3 . D e t a i l e d rev iew of p i p e suppor t s i n d i c a t e d 
( c o n t ' d . ) : 

• B r a c k e t s , beams and p i p e hangers 
were a i l s e c u r e 

4 . A l l a c c e s s i b l e v a l v e s , f i t t i n g s , f l a n g e s 
were i n s p e c t e d as w e l l as areas t h a t had 
the i n s u l a t i o n removed. No c r a c k s , p i t 
t i n g or c o r r o s i o n were f o u n d . 

5 . The pumps were i n s p e c t e d d u r i n g o p e r a t i o n . 
No s e a l s l e a k a g e o r p i p e , v a l v e or pump 
v i b r a t i o n was o b s e r v e d . 

3 . C o n c l u s i o n s 

V i s u a l i n s p e c t i o n s of the e n t i r e tank farm by ACL i n d i c a t e d 
s a t i s f a c t o r y c o n d i t i o n s . S u s p i c i o n o f meta l l o s s , i n the t a n k s , 
was not conf i rmed by the u l t r a s o n i c measurements. 

T i t l e 35 of the IAC S e c t i o n 724.292 r e q u i r e d t h a t e f f e c t i v e 
August 4, 1987, a l l new tanks p l a c e d i n s e r v i c e a f t e r J u l y 14, 
1986 r e q u i r e d an i n s p e c t i o n by an independent r e g i s t e r e d e n g i 
neer . T h i s was not completed f o r Tank Nos . T-101 through T -
104. I n s t a l l a t i o n o f these t a n k s commenced O c t o b e r 1986, s e e 
S e c t i o n V . Based on the r e s u l t s o f the v i s u a l i n s p e c t i o n , we 
conc lude that these tanks were i n s t a l l e d c o r r e c t l y , operated as 
i n t e n d e d , are i n e x c e l l e n t c o n d i t i o n , and are not l e a k i n g and 
t h e r e f o r e , t h i s requirement has been f u l f i l l e d . 



ALPHA CONSULTANTS, L i d . 

' VII SUMMARY 

A C L 1 a f i n d i n g s r e g a r d i n g the CWMCS Chicago I n c i n e r a t o r tank farm 
are summarized beiow. The tank farm: 

1. Meets a l l a p p l i c a b l e p u b l i s h e d d e s i g n s tandards 
or good e n g i n e e r i n g p a c t i c e . 

2. Employs p r a c t i c e s i n h a n d l i n g new shipments o f 
wastes t h a t p r o t e c t s the tank farm from d e t e r i 
o r a t i o n from (1) b l e n d i n g o f the new" m a t e r i a l 
w i t h the p r e v i o u s l y h e l d waste and (2) the new 
waste wi th the e x i s t i n g m a t e r i a l of c o n s t r u c 
t i o n . 

3.1s s u b s t a n t i a l l y f r e e from c o r r o s i o n o f i t s 
major components and a n c i l l a r i e s . 

4 .Meets a l l s t a n d a r d s used as guides f o r v i s u a l 
i n s p e c t i o n s . I n c l u d e d are- the t a n k s , p i p i n g , 
v a l v e s , pumps, s u p p o r t s , o b s e r v a t i o n p l a t f o r m s , 
and conta inment w a l l s . 

- 1 5 -



ALPHA C O N S U L T A N T S , L t d . 

VIIT CERTIFICATION 

I c e r t i f y , under p e n a l t y of law, t h a t t h i s document and a l l a t 
tachments were prepared under my d i r e c t i o n or s u p e r v i s i o n i n a c 
cordance w i t h a system d e s i g n e d to a s s u r e t h a t q u a l i f i e d p e r s o n 
n e l p r o p e r l y gathered and e v a l u a t e d the i n f o r m a t i o n s u b m i t t e d . 
Based on my i n q u i r y o f the person or persons who managed the 
systems, or those persons d i r e c t l y r e s p o n s i b l e f o r g a t h e r i n g the 
i n f o r m a t i o n , the i n f o r m a t i o n submi t t ed i s , to the bes t of my 
knowledge and b e l i e f , t r u e , a c c u r a t e , and comple te . I am aware 

\ tha t there are s i g n i f i c a n t p e n a l t i e s f o r s u b m i t t i n g f a l s e i n f o r 
m a t i o n , i n c l u d i n g the p o s s i b i l i t y of f i n e and imprisonment f o r 
knowing v i o l a t i o n s . 

H a r r i s E . D i c k e r , P . E . 
I l l i n o i s L i c e n s e No. 062-025375 
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APPENDIX D-13 

CONSTRUCTION D E T A I L S FOR E X I S T I N G 
WASTE R E C E I V I N G TANKS 
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APPENDIX D-14 

CONSTRUCTION D E T A I L S FOR E X I S T I N G 
B U L K STORAGE TANKS 
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APPENDIX D-15 

D E S I G N D E T A I L S - E X I S T I N G C H E M I C A L TREATMENT U N I T 

CHEM C L E A R DRAWING N O . M - 0 0 1 2 - E 
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APPENDIX D-16 

DESIGN DETAILS - EXISTING CLARIFIER INTERNAL ASSEMBLY 

CHEM CLEAR DRAWING NO. M-0010-D 





APPENDIX D-17 

DESIGN DETAILS - EXISTING SECONDARY TREATMENT TANKS 

SHEET NOS. 1 THROUGH 4 
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APPENDIX D-18 

DESIGN DETAILS - EXISTING SLUDGE SUMP 

R.A. MORLEY CO. DRAWING NO. 4033-D 





APPENDIX D-19 

DESIGN DETAILS - EXISTING SLUDGE CONDITIONING TANK 

CHEM CLEAR DRAWING NO. 4068-C 
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APPENDIX D-20 

EXISTING REACTOR VESSEL DETAILS 

CLEAN HARBORS DRAWING NO. 2916-M-01 
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APPENDIX D-21 

MODIFICATIONS IN EFFLUENT HOLDING 

CHEM CLEAR DRAWING NO. 4062-C 





APPENDIX D-22 

DESIGN DETAILS - WASTE STORAGE TANK 
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APPENDIX D-23 

TANK DETAILS OILY WASTE WATER PRETREATMENT 

CHEM CLEAR DRAWING NO. 4 034-D 
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APPENDIX D-24 

PROFESSIONAL ENGINEER CERTIFICATION OF ASSESSMENT 
OF THE EXISTING RCRA-EXEMPT INORGANIC TREATMENT SYSTEM 



i S s . 
J - J 0 Y € R - S O - I L £ S ! N G £ R - T U R N G R « . 

June 10. 1991 

Mr. Gregory Jones 
Operating Manager 
CLEAN HARBORS, INC. 
11800 S. Stony I s l a n d Ave. 
Chicago, I l l i n o i s 60617 

Subject: HST P r o j e c t No. 1722 
Status of I n s p e c t i o n Report f o r Process Tanks: 
Primary Storage Tank #2 - Item No. 10 
Mix Tank *4 - Item No. 13 
Sludge Concentrator Tank #3 - Item No. 24 
Concrete Sludge Sump - Item No. 22 
P i p i n g - pressure t e s t 

Dear Mr. Jones: 

During my v i s i t s to the Clean Harbors f a c i l i t y on May 29. 1991 and 
on June 7, 1991. I observed the i n t e r n a l r e c o a t i n g of Primary 
Storage Tank «2. As I understand, the tank was p r e v i o u s l y coated i n 
1984. Low v o l t a g e spark t e s t i n g f o r " i n t e r n a l c o a t i n g system 
t h i c k n e s s , showed t h i c k n e s s e s l e s s than 15 m i l s i n many p l a c e s . The 
d e c i s i o n was made to recoat the e n t i r e i n t e r n a l surface o f the 
tank. Removal of the e x i s t i n g c o a t i n g was done by s a n d b l a s t i n g t o 
'"White metal". During the process corroded p i t s i n metal p l a t e s 
were r e v e a l e d . I n d i v i d u a l p i t s s i z e s v a r i e d from p i n head s i z e t o 
1/4" diameter at most. Few s m a l l patches had maximum s i z e of 5"x2". 
D e n s i t y of p i t s v a r i e d from few p i t s i n three t o p p l a t e courses t o 
densely p i t t e d areas i n second p l a t e course from bottom. The depth 
of the p i t s was measured 1/16" a t most. A l l p i t s deeper than 1/32" 
were f i l l e d by welding and grounded t o t h i c k n e s s matching the tank 
w a l l t h i c k n e s s . Approximately 65 p i t s were c o r r e c t e d . Mr. J . R. 
W i l l i a m s of P r o f e s s i o n a l S e r v i c e I n d u s t r i e s , I n c . sup e r v i s e d the 
weld i n g procedures. The new c o a t i n g w i l l be V i n y l E s t e r F l a k e l i n e 
as manufactured by C e i l c o t e Co. The m a t e r i a l i s s u i t a b l e f o r i t s 
intended use. The complete i n t e r n a l i n s p e c t i o n w i l l be conducted 
a f t e r c o a t i n g of the e n t i r e i n n e r s u r f a c e i s f i n i s h e d and c o a t i n g 
m a t e r i a l i s cured. 

Mix Tank #4 - Item No. 13 and Sludge Concentrator Tank #3 - Item 
No. 24 w i l l be prepared f o r v i s u a l i n s p e c t i o n of the i n t e r i o r 
w i t h i n the next two months. At t h a t time, the tanks w i l l be empty 
and c l e a n . E x t e r n a l i n s p e c t i o n o f Tank #2, 1*3 and #4 was conducted 
on December 20, 1990. For assessment se c e r t i f i e d i n s p e c t i o n r e p o r t 
dated January 15, 1991. 



Mr. Gregory Jones 
CLEAN HARBORS, INC. 
HST,Project No. 1722 

Concrete Sludge Sump - Item No, 22 was p a r t i a l l y i n s p e c t e d on 
January 28, 1991. For assessment, see c e r t i f i e d i n s p e c t i o n r e p o r t 
dated January 30, 1991. 

I a l s o witnessed demonstration of p i p i n g pressure t e s t i n g . A c t u a l 
pressure t e s t i n g f o r underground and aboveground p i p i n g was done 
between May 17 through May 25, 1991. A l l l i n e s (pipe number 1 
through 19) were t e s t e d at 25 p s i g which i s 50% over the h i g h e s t 
o p e r a t i n g pressure o f 18 p s i g f o r l i q u i d of s p e c i f i c g r a v i t y 1.0. 
The t e s t i n g pressure was h e l d over a p e r i o d of 2 hours. According 
to Mr. Gregory Jones, there were no pressure l o s s e s or v i s i b l e 
l e a k s . The p i p i n g t e s t s were performed a c c o r d i n g t o sketches and 
i n s t r u c t i o n s as prepared by Hoyer-Schlesinger-Turner, Inc. on 
December 8, 1987 as a p a r t of "Assessment of e x i s t i n g Tank System" 
document. 

S i n c e r e l y , 

HOYER-S CHLE SINGER-TURNER, INC 
Engineers - C o n s t r u c t o r s 

Marie Vanagas, P.E. 
I l l i n o i s L icense No. 62-40401 
E x p i r a t i o n Date 11/30/92 

MV/ar 

CC: James R. Laubsted, CHI 
Lee S c h l e s i n g e r , HST 
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May 30, 1991 

Mr. Gregory Jones 
Operating Manager 
CLEAN HARBORS, INC. 
11800 S. Stony I s l a n d Ave. 
Chicago, I l l i n o i s 60617 

Subject: Phase V 
HST P r o j e c t No. 1722 
Ins p e c t i o n Report f o r Process Tank: 
Item No. 63 - Waste Storage Tank 

Dear Mr. Jones: 

On May 29, 1991 I v i s u a l l y inspected tank No. 63 - Waste 
Storage Tank l o c a t e d i n process b u i l d i n g #1. The tank i s 
c l o s e d on top, i t has 3" $ vent l i n e and i s operating at' 
atmospheric pressure and ambient temperature. The tank 
was constructed i n August, 1986 from f i b e r g l a s s r e i n f o r c e d 
p l a s t i c l i n e d w i t h Derakane 411 as a c o r r o s i o n b a r r i e r . 

V i s u a l i n s p e c t i o n of the i n t e r i o r was done through the man
hole located i n the top head of the tank. 

The tank was near empty at 
There was approximately 2" of 
w i t h l i g h t dust. 

the time of the i n s p e c t i o n , 
water on the bottom, covered 

The c l e a n i n g was done wi t h high pressure c o l d water without 
detergent. The w a l l s were clean, there was no sig n of 
sludge accumulation. 
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Mr. Gregory Jones 
CLEAN HARBORS, INC. 
HST P r o j e c t No. 1722 
Page 2 

Therefore, I herby c e r t i f y that a f t e r v i s u a l i n s p e c t i o n , 
the tank i s s t r u c t u r a l l y sound, pr o p e r l y supported and set, 
no evidence of l e a k s , cracks, scratches or b u l g i n g were 
observed and the tank was c l e a n . Based on my i n s p e c t i o n , 
the tank can be put back i n t o s e r v i c e . 

Very t r u l y yours, 

HOYER-SCHLESINGER-TURNER, INC. 
Engineers - Constructors 

.jltllllMM,. 

c «§V 62-40301 \ IP 
Marie Vanagas, P.'E. r / REGISTERED •. 
I l l i n o i s No. 62-40801 = : PROFESSIONAL j • 
P r o j e c t Engineer \ +\ ENGINEER / + i 

'"OF 

Footnotes ' ' " I , , , , . >^X 

1. This i n s p e c t i o n r e p o r t dated May 30, 1991 i s Phase V 
of on-going i n s p e c t - c e r t i f i c a t i o n program f o r the 
e n t i r e "Clean Harbors, Inc." plant i n Chicago. 

2. The next i n s p e c t i o n w i l l take place as soon as the 
plant w i l l have the tanks a v a i l a b l e to HST, Inc. 

3. For the purpose of c o n t i n u i t y , HST P r o j e c t No. 1722 
w i l l be used f o r the e n t i r e p r o j e c t . 

MV/ar 
E n c l . 

CC: James R. Laubsted, CHI 
Lee Schles i n g e r , HST 

\ j 



D C A T 1 0 N : P R O C E S S BUILDING # 2 

*Jtt TYPE 
. 0 . TANK OF 
Q. OSEAGE TANK 

63 Waste Storage Flat 
Ammonium Sulfate bottom 

CLEAN HARBORS, INC. - CHICAGO 

PROCESS/FLUID HANDLING TANKS 

OPERATING 
T A N K S I Z E TANK TANK 
( D L A . FT.) CAPACITY TANK DESIGN 
H I 1, X 1| P H GALLONS FOUNDATION CODE REMARKS 

8'0 X 14' 1.5 to 12 4800 Cone. ASTM FRP 
Maintenance 3299 
Pad 
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February 15, 19 91 

Mr. Gregory Jones 
Operations Manager 
CLEAN HARBORS, INC. 
11800 S. Stony I s l a n d Avenue 
Chicago, I l l i n o i s 60617 

Re: HST P r o j e c t No. 17 22 

Dear Mr. Jones: 

I, being a r e g i s t e r e d p r o f e s s i o n a l engineer i n che State 
of I l l i n o i s , hereby c e r t i f y that I have conducted an asses
sment of che storage tanks (See Attached Table I) and an
c i l l a r y equipment i n use at Clean Harbors of Chicago, Inc. 
and t h a t , based on a review of: 

1. design standards to which the tanks and a n c i l l a r y equip
ment were co n s t r u c t e d ; 

2. che hazardous c h a r a c t e r i s t i c s of the wastes chat have 
been and w i l l be handled; 

3. che r e s u l t s of tank i n t e g r i t y i n s p e c t i o n s conducted 
on (See attached r e p o r t s ) ; 

the tank and a n c i l l a r y equipment are adequately designed 
and have s u f f i c i e n t s'trength and c o m p a t i b i l i t y w i t h the 
waste(s) Co be stored or t r e a t e d , to ensure that chey w i l l 
not c o l l a p s e , rupture or f a i l . 

I c e r t i f y under p e n a t l y of law chat chis document and a i l 
attachments were prepared under my d i r e c t s u p e r v i s i o n and 
i n accordance w i t h a system designed to assure chat q u a l i 
f i e d personnel p r o p e r l y gather and evaluate che informa
t i o n submitted. Based on my i n q u i r y of Che person or per
sons who manage the system, or those persons d i r e c t l y r e s 
p o n s i b l e f o r g a t h e r i n g the in f o r m a t i o n , the i n f o r m a t i o n 
submitted i s , to the best of my knowledge and b e l i e f , t r u e , 
accurate, and complete. I am aware that chere are s i g n i 
f i c a n t p e n a l t i e s f o r s u b m i t t i n g f a l s e i n f o r m a t i o n , i n c l u d 
ing che p o s s i b i l i t y of f i n e s and imprisonment f o r knowing 
v i o l a t i o n s . 

Very t r u l y yours, 

HOYER-SCHLESINGER-TURNER, INC. 
Engineers - Constructors 

Marie Vanagas, PE 
Licensed P r o f e s s i o n a l Engineer 
I l l i n o i s 'No. 62-40801 
My License Expires on 11/3 0/92 

/ N v > 
$ S2-40301 \'<S>\ 
£ ; REGiSTI/'EO • *• 
= : PROFESSIONAL : I 

\ *\ £;-;G!:JEE.? /r. c 

"\ // ' •'- .'̂  
"'MUilH'1' 



TA 
EXISTING TAN 

TZn NO. QUANTITY DESCRIPTION 

Mote i 1 ) 

CONCRETE RECEIVING TANK 

3 CQHPARTMENT REACTOR VESSEL 

DESIGN 
OPACITY 
GALS. 

700O 

TANK 
SHAPE 

SLOPED BQT. 
RECTANGULAR 

TAHK SI2 
DIA. 
OR 

L X W 

22x10 2 

1300O RECTANGULAR 25.Sxfl 1 

10 

CONCRETE RECEIVING TANKS 

PRIMARY STORAGE TANK <TK#2) 

7000 SLOPED BQT. 22x10 3t 
RECTANGULAR 

212000 VERTICAL 
CYLINDRICAL 

30 

12 MIX TAHK (TK#4> 4 24000 VERTICAL 
CYLINDRICAL 

60 

17 

19 

20 

22 

1 CHEMICAL TREATMENT UNIT 4300 

4 GRAVITATORS (CLARIFIERS) 2450 

1 SECONDARY CLARIFIER 6450 

1 CONCRETE SLUDGE SUMP 13000 

1 SLUDGE CONCENTRATOR TANK(TK#3) 21200O 

RECTANGULAR 
CYLINDRICAL 
W/CQNE BQT. 

RECTANGULAR 

SLOPED HOT. 
RECTANGULAR 

VERTICAL 
CYLIHDRICAL 

9x3 

a 

12x8 

20x15 

30 

11 

IC 

4t 

29 

31 

SLUDGE CONDITIONING TANK 

EFFLUENT DISCHARGE TANK (TKfl) 

1 0 4 0 0 

laasoo 

'' ERTICAL 
CYLIHDRICAL 

VERTICAL 
CYLINDRICAL 

10. 5 

40 

42 

49 

1 EFFLUENT COLLECTION TANK 

1 CLARIFIER COLLECTION TANK 

1050 

1900 

RECTANGULAR 

VERTICAL 
CYLIHDRICAL 

5x4 

6 

53 

53 

59 

S3 

let SECONDARY TREATMENT TANK 

2nd SECONDARY TREATMENT TANK 

FLQCCULATOR TANK 

REACTOR VESSELS 

PRODUCT STORAGE TANKS 

WASTE STORAGE TANK 

318 

3ia 

aao 

6000 

6O00 

5200 VERTCAL 
CYLINDRICAL 

3 

3 

5 

a 

a 

a 



SICAL DATA 

TANK 
DESIGN 
CODE 

ACI 

HONE 

ACI 

AWWA 

0-1OO 

AWWA 
0-1QO 

NONE 

NONE 

NE 

ACI 

TANK 
OPERATING 
OPACITY 
GALS. 

6QQO 

11500 

6000 

207000 

403000 

4300 

2300 

S100 

i ia75 

MATERIAL INTERNAL 
OF CORROSION 

CONSTRUCTION PROTECTION 

Note <2) 
i 2 s * > i a a s i a a e s a s i a s s a s s : : : 

REIHFORCED SYSTEM # 6 
CONCRETE 

YEAR TYPE OF 
3UILT FOUNDATION 

SECONDARY 
:ONTAINMENT 

C. STEEL 

REINFORCED 
CONCRETE 

C. STEEL 

C. STEEL 

C.STEEL 

C. STEEL 

C.STEEL 

C. STEEL 

SYSTEM # 5 

SYSTEM * 6 

SYSTEM * 4 

SYSTEM # 4 

SYSTEM # 4 

SYSTEM # 4 

SYSTEM # 4 

NONE 

1980 CONCRETE 

19SO CONCRETE 
SLAB 

1980 CONCRETE 

1980 CONCRETE RING 
FILLED WITH 
OILED SAND 

1980 CONCRETE RIHG 
FILLED WITH 
OILED SAND 

I960 CONCRETE SLAB 

1980 CONCRETE 
SLAB 

1980 CONCRETE SLAB 

19SO CONCRETE 

NONE 

SEE NOTE (3) 

NONE 

SEE NOTE (4)' 

SEE NOTE (4) 

SEE NOTE (3) 

SEE NOTE <3> 

SEE NOTE <3> 

NONE.' 

AWWA 

3-100 

NONE 

AWWA 
D-100 

NONE 

NONE 

200000 

9750 

1BQ000 

900 

1700 

C. STEEL 

C.STEEL 

C. STEEL 

C. STEEL 

C.STEEL 

SYSTEM # 4 

NONE 

SYSTEM # 4 

SYSTEM # 4 

SYSTEM # 4 

1980 

UNKNOWN 

1980 

1987 

1987 

CONCRETE RING 
FILLED WITH 
OILED SAND 

COHCRETE 
SLAB 

CONCRETE RING 
FILLED WITH 
OILED SAND 

CONCRETE SLAB 

COHCRETE SLAB 

SEE NOTE (4) 

SEE NOTE (5) 

SEE NOTE <4> 

SEE NOTE <3) 

SEE NOTE (3) 

NONE 

HONE 

.HONE 

'JL142 

' I L 1 4 2 

3299 

265 

265 

730 

5600 

5600 

4800 

C STEEL 

C.STEEL 

C.STEEL 

C.STEEL 

C.STEEL 

FRP 

SYSTEM t 4 

SYSTEM # 4 

SYSTEM # 4 

NONE 

NONE 

lOOmila. 
DOW - 411 

1987 

1987 

1987 

1984 

1984 

1986 

STEEL PLATFORM SEE NOTE (3) 

CONCRETE SLAB 

CONCRETE SLAB 

CONCRETE SLAB 

SEE NOTE (3) 

SEE NOTE <3) 

SEE NOTE <3) 



January 8. 1991 

Mr. Gregory Jones 
Operating Manager 
CLEAN HARBORS, INC. 
11800 S. Stony I s l a n d Ave. 
Chicago, IL 60617 

Subject: Phase I I 
HST P r o j e c t No. 1722 
I n s p e c t i o n Report f o r Process Tanks: 
F l o c c u l a t o r Tank /53 
1st Secondary Treatment Mixing Tank {51 
2nd Secondary Treatment Mixing Tank #52 
Chemical Treatment U n i t #17 
Secondary C l a r i f i e r (Tube S e t t l e r ) 420 
Sludge C o n d i t i o n i n g Tank #29 
E f f l u e n t C o l l e c t i o n Tank #42 
Secondary Treatment Surge ( C l a r i f i e r C o l l e c t i o n ) 
Tank #4 9' 

Dear Mr. Jones: 

On December 17, 1990 I v i s u a l l y inspected tanks l i s t e d 
above. A l l tanks except Sludge C o n d i t i o n i n g Tank #29 are 
l o c a t e d i n Process B u i l d i n g ifi. Sludge C o n d i t i o n i n g Tank 
/29 i s l o c a t e d i n Process B u i l d i n g i2. A l l tanks are 
op e r a t i n g at atmospheric, c o n d i t i o n s , temperature and 
pressure. Tanks are open on top and they do not have vents 
or s p e c i a l v e n t i n g d e v i c e s , except f o r Sludge C o n d i t i o n i n g 
Tank ?29 which i s c l o s e d on top and has 3" d i a . vent. 

A l l tanks are c o n s t r u c t e d from carbon s t e e l . They are ex
t e r n a l l y p a i n t e d w i t h blue Rust-Oleum i n d u s t r i a l grade 
p a i n t and i n t e r n a l l y coated w i t h Carbomastic - c o a l t a r 
epoxy, except f o r Sludge C o n d i t i o n i n g Tank #29, which i s 
e x t e r n a l l y p a i n t e d w i t h white Rust-Oleum i n d u s t r i a l grade 
p a i n t and does not have an i n t e r i o r coating. 

A l l tanks were empty at the time of i n s p e c t i o n . I n t e r n a l 
l y coated tanks were washed w i t h high p r e s s u r e c o l d water 
without detergent. Sludge C o n d i t i o n i n g Tank #29 was mech
a n i c a l l y scraped. For tanks p h y s i c a l s i z e s , a d d i t i o n a l 
i n f o r m a t i o n and i n s p e c t i o n remarks see attached T a b l e s . 



Mr. Greeorv Jones 
CLEAN HARBORS, INC. 
HST Pr o j e c t No. 1722 
Page 2 

Inspection f i n d i n g s were d i s c u s s e d w i t h General Manager, 
Mr. James R. Laubsted on December 20, 1990. A l l c o r r o s i o n 
spots and/or damaged l i n i n g i n a l l tanks i n d i c a t e d w i l l 
be r e p a i r e d at e a r l i e s t c o n venient time. T h i r d chamber 
i n u n i t #20 w i l l be completely r e - c o a t e d . 

Therefore, I hereby c e r t i f y t h a t a f t e r v i s u a l i n s p e c t i o n , 
tanks are s t r u c t u r a l l y sound, p r o p e r l y supported and s e t , 
no evidence of l e a k s , c r a c k s , b u l d g i n g or weld d e f e c t s were 
observed and tanks were 
Based on my i n s p e c t i o n , 
s e r v i c e . 

Very t r u l y y o u rs, 

HOYER- SCHLES INGER- TURNER, 
Engineers - C o n s t r u c t o r s 

Marie Vanagas, P.E. 
I l l i n o i s No. 62-40801 
P r o j e c t Engineer 

Footnotes: 

1. This i n s p e c t i o n r e p o r t dated January 8, 1991 i s Phase 
II of on-going i n s p e c t - c e r t i f i c a t i o n program f o r the 
e n t i r e "Clean Harbors, I n c " p l a n t i n Chicago. 

2. Next i n s p e c t i o n w i l l take p l a c e as soon as p l a n t w i l l 
have tanks a v a i l a b l e to HST, Inc. 

3. For purpose of c o n t i n u i t y , HST P r o j e c t No. 1722 w i l l 
be used f o r the e n t i r e p r o j e c t . 

MV/ar 
E n c i . 

CC: James R. Laubsted, CHI 
Lee S c h l e s i n g e r , HST 

c l e a n as p r a c t i c a b i l i t y permits, 
a l l tanks can be put back i n t o 

INC. 

c ̂  -•' 62-40301 \ 'IP \ 
z i REGISTERED \ 
§ : PROFESSIONAL : § 
% *\ ENGINEER c 

'"'Hinu1^ 



HOYKR-SCHLESINGKR-iURNER, INC. 

Ci.l̂ AN HARBORS, INC. - CHICAGO 

PROCESS/FLUID HANDLING TANKS 

LOCATION: PROCESS BUILDING il 

TANK 
I.D. 
NO. 

53 

TANK 
USEAGE 

Flocctilator 

TYPE 
OP 
TANK 

Flat on bottom 

TANK SIZE 
(DIA. FT.) 
W X L X H IT PH 

5'0 X 6' 8.5 - 10.5 

51 Mixing Flat on bottom 3'0 X 6' 8.5 - 10.5 

52 Mixing Flat on bottom 3'0 X 6' 8.5 - 10.5 

17 

20 

49 

Treatment 

Clari f i e r 

C l a r i f i e r 

Flat on bottom 
Tank divided to 
chambers-elevated 

Flat on bottom 
Tank divided to 
Chambers 

Flat on bottom 

Approximately 8 - 10 
8' X 9' X 10' 

Approximately 9 - 9.5 
9' X 14' X 10* 

6'0 X 9" 9-10 

42 Effluent 
Collection 

Flat on bottom 5' X 4* X 7* 10C 

\ 
\ 

OPERATING 
TANK TANK 
CAPACITY TANK DESIGN 
GALLONS FOUNDATION CODE REMARKS 

850 None - Steel None 1 
Suppor t 

300 None - Steel None I 
Support 

300 None - Steei None 3 
Support 

Cone. None 4 
Maintenanc e 
Pad 

Cone. None 5 
Maintenance 
Pad 

1400 Cone. Hone 8 
Maintenance 
Pad 

1000 Cone. None / 
Maintenance 
Pad 



HOYER-SCHLESINGER-TURNER, INC. 

CLEAN UARiJOKS, INC. - CHICAGO 

PROCESS/FLUID HANDLING TANKS 

LOCATION: PROCESS BUILDING 12 

TANK 
I.D. 
NO. 

TANK 
USEAGE 

TYPE 
OF 
TANK 

TANK SIZE 
(DIA. FT.) 
V X L X H FT. PH 

OPERATING 
TANK 
CAPACITY 
GALLONS 

TANK 
TANK DESIGN 

FOUNDATION CODE REMARKS 

29 Sludge 
Conditioning 

Flat on not ton 10.5'H X lb' 9 - 12.4 10,000 Cone . 
Maintenance 
Pad 

None 



Mr. Gregory Jones 
CLEAN HARBORS, INC. 
HST P r o j e c t No. 1722 

REMARKS 

1. Tank #53 L i t t l e sandy l i k e 
Bottom pipe n o z z l e 
welded connections. 
Tank i s i n oDerations 

r e s i d u e l e f t on bottom, 
r u s t e d i n s i d e and around 

s i n c e Dec. 1988. 

Tank #51 

Tank #52 

Unit #17 

5. Unit #20 

Tank #29 

L i t t l e sandy l i k e r e s i d u e l e f t on bottom, 
s l i g h t s i g n of c o r r o s i o n (approx. 10" long) 
along bottom seam. 
Tank i s i n ope r a t i o n s s i n c e Dec. 1988. 

C o r r o s i o n spot i n s i d e of tank approx. 15" x 
2.5" i n s i z e . 
Tank i s i n . o p e r a t i o n s s i n c e Dec. 1988. 

Top frame s l i g h t l y corroded and coated w i t h 
sludge. Chamber w a l l s coated w i t h r e s i d u e -
i t i s not p o s s i b l e co remove t h i s c o a t i n g 
w i t h h i g h pressure water o n l y . Mechanical 
means w i l l have to be used, but 
p o s s i b i l i t i e s of damaging c o a t i n g are to 
great . Recommending o u t s i d e p a i n t i n g of 
bottom of tank and n o r t h w a l l of tank 
(behind s c r e e n ) . 
U n i t i s i n ope r a t i o n s s i n c e 1981. 

F i l l e r ( l i g h t w a l l PVC tubes approx. 2 f t . 
deep and at 45") were not removed so i t was 
not p o s s i b l e to i n s p e c t bottom o f tank. F i l 
l e r was showing sludge sediment on top. In
s i d e w a l l s of incoming chamber were h e a v i l y 
coated w i t h r e s i d u e , which was p e a l i n g o f f 
i n p i e c e s and f l a k e s . Coating under looked 
i n t a c t . Middle chamber showing s l i g h t s i g n 
of c o r r o s i o n around wier, 
coated w i t h r e s i d u a l , 
o f f , c o a t i n g was i n t a c t , 
t h i r d chamber were 
c o r r o s i o n . Coating was 
o f f . 
U n i t i s i n operations s i n c e 

I n s i d e w a l l s were 
again , when pealed 

I n s i d e w a l l s o f 
showing signs o f 
damaged and p e e l i n g 

1981. 

Tank #4 2 

There was s l i g h t s i g n of c o r r o s i o n on i n 
si d e w a l l . Since t h i s tank i s not coated 
on i n s i d e , s l i g h t c o r r o s i o n i s a normal oc
currence. Top p l a t e had foam l i k e r e s i d u e 
on i n n e r s i d e . 
Tank i s i n o p e r a t i o n s i n c e 1986. 

Part of coa t i n g missing., 
Tank i s i n operations since Dec. 1988. 

8. Tank #49: Tank i s i n operations since Dec. 1988. 
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June 21, 1990 

Mr. Gregory Jones 
Operation Manager 
CLEAN HARBORS, IMC. 
11800 S. Stony I s l a n d Ave. 
Chicago, I l l i n o i s 60617 

Subject: I n s p e c t i o n Report As Per F o l l o w i n g Group 

Group I 

Receiving Tank 
Receiving Tank 
Receiving Tank 

*For c r o s s - r e f . 
see Engineer's 
T a b u l a t i o n $ 1 

Group I I 

#1 G r a v i t a t o r Tank i l 
t3 G r a v i t a t o r Tank #2 
ik G r a v i t a t o r Tank #3 

G r a v i t a t o r Tank jk 
*For c r o s s - r e f . 
see Engineer's 
T a b u l a t i o n H 

Group I I I 

Fuel O i l / l 
F u e l O i l #2 

*For cross-
r e f . see 
Engineer's 
Ta b u l a t i o n 

Dear Mr. 

Chicago P l a n t 
HST P r o j e c t No. 
Jones: 

1722 

On June 13, 1990, un d e r s i g n e d as P r o f e s s i o n a l Engineer i n 
the State of I l l i n o i s , I entered and v i s u a l l y inspected 
each tank and found no evidence of c r a c k s , leaks or cor
r o s i o n . The tanks were a l s o examined f o r evidence of 
sludge accumulation o r remaining wastes. 

Therefore, I hereby c e r t i f y that on June 18, 1990, 
R e c e i v i n g Tank No. 1, R e c e i v i n g Tank No. 3, Rece i v i n g Tank 
No. A (see Engineer's T a b u l a t i o n f l ) , G r a v i t a t o r Tank No. 
1, G r a v i t a t o r Tank No. 2, G r a v i t a t o r No. 3, G r a v i t a t o r No. 
4 (see Engineer's T a b u l a t i o n i l ) were i n s p e c t e d and t h a t : 

(1) The tanks are s t r u c t u a l l y sound, no evidence of cracks 
or leaks were observed. 

(2) The co a t i n g system was cl e a n and r e p a i r e d where 
r e q u i r e d . 

(3) The tanks have been cleaned w i t h a high-pressure wash
er and there were no wastes remaining i n the tanks. 



Mr. Gregory Jones 
CLEAN HARBORS, INC. 
HST P r o j e c t No. 1722 
Page 2 

Based upon my personal i n s p e c t i o n , a l l tanks, Group I and 
Group I I can be put back i n t o s e r v i c e . 

On June 19, 1990, I a l s o i n s p e c t e d F u e l O i l Tank if i and 
Fuel O i l Tank tl (Group I I I - see Engineer's T a b u l a t i o n 
f3) . I e n t e r e d and v i s u a l l y i n s p e c t e d and found no e v i 
dence of c r a c k s , leaks or c o r r o s i o n . These two (2) tanks 
are brand-new and a f t e r t h i s examination, I hereby c e r t i f y 
t hat these tanks are s u i t a b l e f o r t h e i r intended use. 

S i n c e r e l y y o u r s , 

HOYER-SCHLESINGER-TURNER, INC 

Janusz F. R u d n i c k i , P.E. 
I l l i n o i s 062-041068 

r ootnotes: 

REGISTERED \ \ 

i PROFESSIONAL J 
^ \ ENGINEER / * £ 
~ OF / ^ 

/, — • , 

V i l N O s 
./ 

'"'timii 

This i n s p e c t i o n r e p o r t dated June 21, 1990 i s Phase 
I of on going i n s p e c t i o n - c e r t i f i c a t i o n program f o r 
e n t i r e "Clean Harbors, I n c . " p l a n t . 

Next i n s p e c t i o n w i l l take p l a c e as soon as p l a n t w i l l 
make them a v a i l a b l e to HST, Inc. 

For purpose of c o n t i n u i t y , easy p r o j e c t management and 
c o n s i s t e n c y HST P r o j e c t #1722 w i l l be used f o r e n t i r e 
program. 

JFR/ar 

CC: Lee S c h l e s i n g e r , P.E. 
Pres i d e n t 

^ / 18105 V 
$ j LICENSED \ 
i: \ PROFF^-IONAL f 
i \ ENGINEER / 
X * \ 0 F / 



IIOYEK-SCULESINGER-TUBNER. INC. 

ENGINEER'S TABULATION CLEAN HARBORS, INC. - CHICAGO 

PROCESS/FLUID HANDLING TANKS 

LOCATION: OUTSIDE OF THE PROCESS BUILDING il 

TANK TYPE 
I.D. TANK OF 
NO. USEAGE TANK 

TANK SIZE 
(DIA. FT.) 
W X L. FT . HT. FT 

OPERATING 
TANK 
CAPACITY 
GALLONS 

TANK 
OPERATING CONDITION 
TEMP. °F PRESSURE 

TANK TANK 
VENTING DESIGN 
SIZE CODE 

TANK 
FOUNDATION REMARKS 

8A RECEIVING RECTANG. 10' X 22'-4" 3 X 6 
#1 H/SLOPED 

PIT 

5,500 AMBIENT ATM. ATM. NONE CONCRETE 

8B RECEIVING 
#2 NOTE: THIS TANK HAS NOT BEEN INSPECTED BECAUSE CLEAN HARBORS, INC HAS TO 

USE IT FOR CURRENT SERVICES/PRODUCTIONS. 

IA RECEIVING RECTANG. 10' X 22'-4" 3 X 6 
H H/SLOPED 

PIT 

5,500 AMBIENT ATM. ATM. NONE CONCRETE 

IB RECEIVING RECTANG. 10' X 22'-4" 3 X 6 
W/SLOPED 
PIT 

5,500 AMBIENT ATM. ATM. NONE CONCRETE 

* EXISTING TANK IN OPERATION SINCE DECEMBER 8, 1987 

HST PROJECT NO. 

JUNE 21, 1990 

1722 



HOYER-SCHIJESINGER-TURMER, INC. 

ENGINEER'S TABULATION 111 : CLEAN HARBORS, INC. - CHICAGO 

PROCESS/FLUID HANDLING TANKS 

LOCATION: OUTSIDE OF THE PROCESS BUILDING H 

TANK 
I.D. TANK 
NO. USEAGE 

TYPE 
OF 
TANK 

TANK SIZE 
DIA. FT. 
(W X L. FT) HT. FT 

OPERATING 
TANK 
CAPACITY 
GALLONS 

TANK 
OPERATING CONDITION 
TEMP. °F PRESSURE 

TANK TANK 
VENTING DESIGN 
SIZE CODE 

TANK 
FOUNDATION REMARKS 

19A GRAVITATOR CYLINDRICAL 
91 W/CONE AT 

BOTTOM 

12 3.000 AMBIENT ATM. ATM. NONE CONCRETE 

19B GRAVITATOR CYLINDRICAL 
02 W/CONE AT 

BOTTOM 

12 3,000 AMBIENT ATM. ATM. NONE CONCRETE 

19C GRAVITATOR CYLINDRICAL 
#3 W/CONE AT 

BOTTOM 

12 3,000 AMBIENT ATM. ATM. NONE CONCRETE 

19D GRAVITATOR CYLINDRCIAL 
#4 W/CONE AT 

BOTTOM 

12 3,000 AMBIENT ATM. ATM. NONE CONCRETE * 

*EXISTING TANK IN OPERATION SINCE DECEMBER 8, I9B7 

HST PROJECT NO. 1722 

JUNE 21, 1990 



IJOYER-SCHLESINGER-TURNER, INC. 

ENGINEER'S TABULATION //3 : CLEAN HARBORS, INC. - CHICAGO 

PROCESS/FLUID HANDLING TANKS 

LOCATION: TWO (2) OIL FUEL TANK ARE LAYING DOWN WAITING FOR 
INSTALLATION AND PLACEMENT AND FOUNDATION; THESE 
TWO (2) TANKS ARE NOT READY FOR PROCESS & PRODUCTION 
(NO PIPING INTERCONNECTION AT ALL) 

OPERATING 
TYPE TANK SIZE TANK TANK OPERATING 

TANK TANK OF (DIA.FT.) CAPACITY CONDITIONS TANK TANK 
I.D/MFR. USEAGE TANK W X H HT. FT. GALLONS TEMP. °F PRESSURE VENTING FOUNDATION REMARKS 

TANK NO. I 

MOHAWK FUEL CYLINDRICAL 8 16 6.000 ABMIENT ATM. ATM. CONCRETE 
METAL OIL 
PROD. CO. , 
FRANKFORT.NY 
U.L. AP
PROVED 

TANK NO. 2 

MOHAWK FUEL CYLINDRICAL 8 16 6.000 AMBIENT ATM. ATM. CONCRETE 
METAL OIL 
PROD. CO. 
FRANKFORT.NY 
U.L. AP
PROVED 

*NEW TANK TO BE INSTALLED AND PLACED FOR OPERATION. 
OUTSIDE PAINTED COLOR: BROWN 
MET OF CONSTRUCTION: CS. 

HST PROJECT NO. 1722 

T.TMP 9) 199Q 



APPENDIX D-25 

PROFESSIONAL ENGINEER ASSESSMENT AND CERTIFICATION 
OF THE DESIGN OF THE APPROVED/NOT YET CONTRACTED 
LISTED WASTE TREATMENT SYSTEM, THE LISTED WASTE 

BULK STORAGE TANKS, AND RCRA-EXEMPT TANKS 



'}, 

U O Y t R - S C W L t S I N G E R - T U R N E R 

300 west dddrns s t r e e t C h i c a g o illinots 60606 t e l e p h o n e 263*0556 area code 312 

inc. 

\ 

June 3, 1991 

Mr. Gregory Jones 
Operations Manager 
CLEAN HARBORS, INC. 
11800 S. Stony I s l a n d Ave. 
Chicago, I l l i n o i s 60617 

Subject: Assessment of New Tank 
Systems I n t e g r i t y 
HST P r o j e c t No. 1785-1 

Dear Mr. Jones: 

I, being a r e g i s t e r e d p r o f e s s i o n a l engineer i n the State 
of I l l i n o i s , hereby c e r t i f y that I have conducted an asses
sment o f design f o r new Tanks as they are l i s t e d i n Table 
D-5 of Volume I , Part B License A p p l i c a t i o n : 

1) Tanks s h a l l be designed according to Design Codes 
l i s t e d i n Table D-5. Exceptions i n design to UL 142 
Code w i l l be reviewed by UL a u t h o r i t i e s f o r approval., 
p r i o r to tank c o n s t r u c t i o n . A n c i l l a r y equipment w i l l 
be constructed and i n s t a l l e d according to ANSI/ASME 
B31.3-1987, Chemical P l a n t and R e f i n e r y P i p i n g . 

2) I n t e r i o r coatings f o r i n d i v i d u a l tanks are l i s t e d i n 
Table D-5. Technical i n f o r m a t i o n i s included in. Ap
pendix D-18. Waste pH values, are l i s t e d i n Table D-6. 

3) A l l tanks l i s t e s i n Table D-5 are to be i n s t a l l e d above 
ground on concrete foundations. No tank component w i l l 
be i n contact w i t h s o i l or water. 

4) A l l tanks l i s t e d i n Table D-5 are to be i n s t a l l e d above 
ground on concrete foundations. Tanks w i l l not be sub
j e c t e d to loadings caused by v e h i c u l a r t r a f f i c . 

5) Design of Tank foundations are l i s t e d i n Appendix D-47. 
Anchors to prevent f l o t a t i o n are not a p p l i c a b l e . A l l 
tanks are i n s t a l l e d above ground. Tanks legs or 
bottoms are to be b o l t e d to the concrete foundation. 

6) For e f f e c t of f r o s t heave on foundations, see note No. 
10, Dwg. 4216. 



Mr. Gregory Jones 
CLEAN HARBORS, INC. 
HST P r o j e c t No. 1785-1 
Page 2 

I c e r t i f y under pen a l t y of law that t h i s document and a l l 
attachments were prepared under my d i r e c t s u p e r v i s i o n and 
i n accordance w i t h systems designed to assure that q u a l i 
f i e d personnel p r o p e r l y gather and evaluate the information 
submitted. Based on my i n q u i r y of the person or persons 
d i r e c t l y r e s p o n s i b l e f o r gathering the i n f o r m a t i o n , the 
information submitted i s , to the best of my knowledge and 
b e l i e f , t r u e , accurate and complete. I am aware that there 
are s i g n i f i c a n t p e n a l t i e s f o r submitting f a l s e information, 
i n c l u d i n g the p o s s i b i l i t y of f i n e s and imprisonment f o r 
knowing v i o l a t i o n s . 

Very t r u l y yours, 

HOYER-SCHLESINGER-TURNER, INC. 
Engineers - Constructors 

•1/ 
• isiri* u 6 si ^ u ^ o 

Marie Vanagas, PE 
Licensed P r o f e s s i o n a l Engineer 
I l l i n o i s No. 62-40801 
My License E x p i r e s on 11/30/92 

rfiv,,,;>. 

/ REGISTERED • \ 
• PROFESSIONAL : 5 
»\ ENGINEER /• r 

\ \ 0 F ./ / 
•v /, S 

MV/ar 

CC: James R. Laubsted, CHI 
Lee S c h l e s i n g e r , HST 



APPENDIX D-26 

PROFESSIONAL ENGINEER (PE) CERTIFICATION OF ASSESSMENT OF 
THE INTEGRITY OF THE PROPOSED/MODIFIED TANK CONTAINMENT SYSTEM 



^ O Y £ R - S C W L t S ! N G = R - T U R N C R m< 

July 21, 1994 

Permit Section. RCRA Unit 
Division or Land Pollution Control 
Illinois Environmental Protection Agency 
PO Box 19276 
Springfield. Illinois 62794-9276 

Re: Clean Harbors of Chicago, Inc. 
11800 South Stony Island Avenue 
Chicago, Illinois 60617 
Revised Pan-B Permit Application 

Dear Sir or Madam: 

Please refer to: 0316000051-Cook County 
Clean Harbors of Chicago 
1LD000608471 - RCRA Permit Log No. 16 

I hereby certify that I. the undersigned am a licensed Structural Engineer, licensed to practice in the State of Illinois. 
I certify under penalty of law that the Modified Flammable Storage Tank Farm was designed under my direct 
supervision and the design incorporates good engineering practice. 

The structural design is suitable for intended use. Existing walls, piers, foundations, floors and containment slabs 
are designed for intended load and will maintain structural integrity without failure. Newiy added dike wails are 
designed for intended load and will maintain structural integrity without failure. 

New dike walls are cast-in-place walls supported by the existing slab with additional 3.5" reinforced slab and the 
reinforced concrete beams located on the top of the wails. The additional 3.5" slab and the 10" thick interior dike 
walls with the beams on top can be poured monolitically. For optional joint between the wails and the slab, the 
walls are scaicd with renewable caulk type sealants over closed cell polyethylene backer rod. The joints are up to 
6" above the floor, therefore, any damage to the joint would be visible. 

Concrete is specified on CHCI dwg. no. 4216, dwg. 5404-S-04. 

After moist curing, floor and dike walls of containment areas will be coated with a monolithic coating material 
that is chemically compatible with most of the stored waste materials. After careful consideration, of all stored 
chemicals and discussion with coating manufacturer representatives, Protccto-Crctc 900 manufactured by Dudick, 
Inc. was selected as most suitable. Technical specifications are listed in Appendix D-10. 

Respectfully submitted, 

HOYER-SCHLESINGER-TURNER, INC. >Cv >̂ 
* / PETER J. \ * 

•.as 
o • ~ * ^ 

(<Z> . . _ Q*? PETER J. 
/$e*n*2j BERNES 

PETER J. BERNES 3 5 5 9 

LICENSED STRUCTURAL ENGINEER \<£v*«. .V^ 

ILLINOIS NO. 3659 IU k 0 —c'J V<? *\vV 
MY LICENSE EXPIRES ON JJ—ZJ V ^ U C l u ^ t ^ 



APPENDIX D-27 

PROFESSIONAL ENGINEER (PE) ASSESSMENT AND 
CERTIFICATION OF THE DESIGN OF PEGASUS SYSTEM 



March 12. 1393 

) v r r ; . S C H L t S i N G c R - T U R N t R 
immwmii ̂ HI.H ..in**•* 

Permit S e c t i o n . RCRA Unit 
D i v i s i o n of Land P o l l u t i o n C o n t r o l 
I l l i n o i s Environmental P r o t e c t i o n Agency 
P.O. Box 19276 
S p r i n g f i e l d , I l l i n o i s 62794-9276 

Re: Clean Harbors of Chicago, Inc 
11800 South Stony Island Avenue 
Chicago, I l l i n o i s 60617 
Revised Part-B Permit A p p l i c a t i o n 

Dear S i r or Madam: 

Please r e f e r t o : 0316000051—Cook County 
Clean Harbors of Chicago 
ILD000608471 
RCRA Permit Log No. 16 

I hereby c e r t i f y that I, the undersigned am a P r o f e s s i o n a l 
Engineer, l i c e n s e d to p r a c t i c e i n the State of I l l i n o i s . 

I c e r t i f y under penalty of law that I reviewed the design of 
PEGASUS Drum Processing/Fuel Blending System. The System i s F u l l y 
Enclosed/Nitrogen Blanketed w i t h back-up Carbon Dioxide Emergency 
System and e l e c t r i c a l l y grounded and bonded. P r e s e n t a t i o n of the 
System i s i n form of C e r t i f i c a t i o n l e t t e r , drawings and Operational 
Manual (see appendix D-49A through D-57). 

The s t r u c t u r a l supports of the e n t i r e system are adequately 
designed. The Dispersion Tank and Overflow Tank has s u f f i c i e n t 
s t r u c t u r a l s t r e n g t h that w i l l not c o l l a p s e , rupture or otherwise 
f a i l under normal operating c o n d i t i o n s . M a t e r i a l of c o n s t r u c t i o n i s 
compatible w i t h stored wastes. 

The f o l l o w i n g standards w i l l be met: 

NFPA 68, Venting of D e f l a g r a t i o n s 
NFPA 69, Explosion Prevention Systems 

- NFPA 12, Carbon Dioxide E x t i n g u i s h i n g Systems 
NFPA 30, Flammable and Combustible L i q u i d s Code 
API Standard 2000, Venting Atmospheric and Low-Pressure 
Storage Tanks 
API Standard 650, Welded S t e e l Tanks f o r O i l Storage 
API SPEC 12F, Shop Welded Tanks f o r Storage of Production 
L i q u i d s 
UL 142, S t e e l Aboveground Tanks f o r Flammable and Combustible 
L i q u i d s 



I l l i n o i s E n v i r o n m e n t a l P r o t e c t i o n Aser.cv 
March 12. 1993 
Page 2 

See e n c l o s e d c a l c u l a t i o n s f o r containment volume and s t r e n g t h of 
c o n c r e t e s l a b upon wh i c h the Pegasus system r e s t s . Containment s l a b 
i s d e s i g n e d as a mat f o u n d a t i o n . See a l s o C e r t i f i c a t i o n l e t t e r 
d a t e d December 11, 1992 i n Appendix D-59. 

I c e r t i f y under p e n a l t y of law t h a t the i n f o r m a t i o n p r o v i d e d i s to 
the b e s t o f my knowledge and b e l i e f t r u e , a c c u r a t e and complete. 

Re spec t fu11y subm i 1 1 ed, 

HOYER-SCHLESINGER-TURNER, INC 
C o n s u l t i n g E n g i n e e r s 

. /,-, Iln L .» c V?'V-C tr\.n 

M a r i e Vanagas, PE 
L i c e n s e d P r o f e s s i o n a l E n g i n e e r 
I l l i n o i s No. 062-040801 
My l i c e n s e e x p i r e s on 11/30/94 



P€G/4SUS CONSULTrl f lTS 
345 THIRD STREET - SUITE 525 
NIAGARA FALLS. N.Y. 14303 
(716) 285-3856 
FAX (716) 285-7579 

CLEAN HARBORS, INC. 
609 P l e a s a n t S t r e e t 
Weymouth, MA 02188 

February 12, 1992 

D i s p e r s i o n Tank System f o r 
Clean Harbors, Inc. Chicago. I l l i n o i s 

The s t r u c t u r a l supports, seams, connections and pressure 
c o n t r o l s are adequately designed and the tank has s u f f i c i e n t 
s t r u c t u r a l s t r e n g t h and i s compatible w i t h the waste (as d e s c r i b e d 
by Clean Harbors, Inc.) and the tank w i l l not c o l l a p s e , r u p t u r e or 
f a i l i f operated, inspected and maintained according t o the 
o p e r a t i n g i n s t r u c t i o n s . 

The tank system has been designed t o handle a wide v a r i e t y of 
hazardous and non-hazardous organic m a t e r i a l s , i n c l u d i n g 
c h l o r i n a t e d compounds, s o l v e n t s , a l c o h o l s , p a i n t sludges, i n k 
sludges, e t c . These m a t e r i a l s may be c l a s s i f i e d as flammable, 
t o x i c or c o r r o s i v e , whose p h y s i c a l p r o p e r t i e s w i l l be i n the ranges 
as f o l l o w s : 

* V i s c o s i t y l t o 7,000 c e n t i p o i s e 
* S p e c i f i c G r a v i t y .9 t o 1.50 
* pH 4 to 10, average 6-8 
* B.Th.U contents 0-18,000 B.Th.U's/lb. 

The tank system i s operated under n i t r o g e n blanket and i s 
f i t t e d w i t h l e v e l and temperature sensors, c o n t r o l s and alarms, 
pressure and vacuum r e l i e f v a l v e s , emergency vent and a back-up 
carbon d i o x i d e system. The system w i l l be e l e c t r i c a l l y grounded 
and bonded. The s i d e w a l l , head d i s h and bottom d i s h a l l have more 
than s u f f i c i e n t t h i c k n e s s and the seam w i l l be welded and i n s p e c t e d 
to comply w i t h a p p l i c a b l e standards. 

The f o l l o w i n g standards w i l l be met. 

NFPA 68, E x p l o s i o n V e n t i n g 1978 
NFPA 69, E x p l o s i o n P r e v e n t i o n Systems 1978 
NFPA 12, Carbon Dioxide E x t i n g u i s h i n g Systems 1989 
NFPA 30, Flammable and Combustible L i q u i d s Code 1984 



The standards continued: 

API Standard 2 000, Venting Atmospheric and Low-Pressure 
Storage Tanks 
API Standard 650, Welded S t e e l Tanks f o r O i l Storage 
API SPEC 12F, Shop Welded tanks f o r Storage of P r o d u c t i o n 
L i q u i d s 
UL 142 F i f t h E d i t i o n , Standard f o r S t e e l Aboveground 
Tanks f o r Flammable and Combustible L i q u i d s 
API Rec. P r a c t i c e 2003, P r o t e c t i o n Against I g n i t i o n s 
A r i s i n g Out of S t a t i c , L i g h t i n g and Stray Currents 
CAN4-S630-M84, Standard f o r Shop F a b r i c a t e d S t e e l 
Aboveground V e r t i c a l Tanks f o r Flammable and Combustible 
L i q u i d s 
UL 142, S t e e l Aboveground Tanks f o r Flammable and 
Combustible L i q u i d s 

I c e r t i f y under penalty of law t h a t t h i s document and a l l 
attachments were prepared under my d i r e c t i o n or s u p e r v i s i o n i n 
accordance w i t h a system designed t o assure t h a t q u a l i f i e d 
personnel p r o p e r l y gather and evaluate the i n f o r m a t i o n submitted. 
Based on my i n q u i r y of the person or persons who manage the system, 
i n f o r m a t i o n , the information i s , t o the best of my knowledge and 
b e l i e f , t r u e , accurate and complete. I am aware t h a t t h e r e are 
s i g n i f i c a n t p e n a l t i e s f o r s u b m i t t i n g f a l s e i n f o r m a t i o n , i n c l u d i n g 
the p o s s i b i l i t y of f i n e and imprisonment. 

John I . R o l f e , P.E. 
P r e s i d e n t 
Pegasus Consultants 

JIR/sh 
\92130 

\ • Pegasus Consultants 345 Third Street, Suite 525 Niagara Falls. New York 14303 
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December 21, 1992 

Permit S e c t i o n , RCRA Unit 
D i v i s i o n of Land P o l l u t i o n C o n t r o l 
I l l i n o i s Environmental P r o t e c t i o n Agency 
P.O. Box 19276 
S p r i n g f i e l d , I l l i n o i s 62794-9276 

Re: Clean Harbors of Chicago, Inc. 
11800 South Stony I s l a n d Avenue 
Chicago, I l l i n o i s 60617 
Revised Part-B Permit A p p l i c a t i o n 

Dear S i r or Madam: 

Please r e f e r to: 0316000051--Cook County 

I hereby c e r t i f y that I, the undersigned am a P r o f e s s i o n a l 
Engineer, l i c e n s e d to p r a c t i c e i n the State of I l l i n o i s . 

I c e r t i f y under penalty of law that I reviewed the design of 
PEGASUS F u l l y Enclosed/Nitrogen Blanketed Drum Processing/Fuel 
Blending System.The system i s presented i n form of C e r t i f i c a t i o n 
l e t t e r , drawings and Operations Manual (see appendix D-49A through 
D-57) . 
See enclosed c a l c u l a t i o n s f o r containment volume and s t r e n g t h of 
concrete s l a b upon which the Pegasus system r e s t s . Containment s l a b 
i s designed as mat foundation. See al s o C e r t i f i c a t i o n l e t t e r 
appendix D-59. 

I c e r t i f y under penalty of law tha t the information provided i s to 
the best of my knowledge and b e l i e f true, accurate and complete. 

R e s p e c t f u l l y submitted, 

HOYER-SCHLESINGER-TURNER, INC ^ " V / T " " / , 

Clean Harbors of Chicago 
ILD000608471 
RCRA Permit Log No. 16 

Co n s u l t i n g Engineers 

I l l i n o i s No. 062-040801 
My l i c e n s e expires on 11/30/94 
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APPENDIX D-28 

STRUCTURAL DESIGN AND SECONDARY CONTAINMENT 
CALCULATIONS FOR APPROVED/NOT YET CONSTRUCTED TANK UNITS 
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F A I L T H I C K N E S S C A L C U L A T I O N S 
E C S E S S E E E C K E S S E E E C S B S S B S S S S K 

U s i n g f o r m u l a 

F a i l T h i c k n e s s = ( H * ( D / 2 ) * D e n s i t y * ( 1 / 1 2 ) ) / Y i e l d S t r e s s 

H - h e i g h t i n f t 

D = d i a m e t e r i n feert 
Y i e l d S t r e s s = 3 0 0 0 0 l b / s q . i n 

D e n s i t y = 6 2 . 4 1 b / c u . f t • s p e c i f i c g r a v i t y 

SPECIFIC YIELD FAIL MINIMUM 
ITEM TANK HEIGHT DIAMETER GRAVITY STRESS THICKNESS THICKNESS 

101 SLUDGE COND. 20 10 1.25 30000 0.0217 0.0542 
121 STORAGE TANK 15 12 1.25 30000 0.0195 0.0488 
138 WASTE COLL. 11 8 1.20 30000 0.0092 0.0229 
142 SLUDGE COND. 10 8 1.25 30000 0.0087 0.0217 

150 BACK WASH 6 6 1.05 30000 0.0033 0.0082 
152 CARBON ADORPT. 9 5 1.25 30000 0.0049 0.0122 
153 TREATED EFF. 7 8 1.05 30000 0.0051 0.0127 
155 EFFLUENT STOR. 15 12 1.05 30000 0.0164 0.0410 
15B STORAGE 15 12 1.20 30000 0.0187 0.0468 
159 STORAGE 15 15 1.20 30000 0.0234 0.0585 
161 BLENDING 15 9 1.20 30000 0.0140 0.0351 

161-21 DISPERSION 5 6 1.75 30000 0.004-fc 0 . 0 U 4 
161-22 OVERFLOW 7.5 2 .5 1.75 30000 0.00 2 8 0.0071 

M i n i m a l t h i c k n e s s i s c a l c u l a t e d f r o m F a i l t h i c k n e s s u s i n g S a f e t y 

f a c t o r o f 2 . 5 a s r e q u i r e d b y C i t y o f C h i c a g o c o d e . M i n i m a l 

t h i c k n e s s v a l u e f o r a l l t a n k s i a b e l o w r e q u i r e d s h e l l t h i c k n e s s o f 

3 / 1 6 " ( A P I 6 5 0 a n d C i t y o f C h i c a g o c o d e ) . S o , a l l t a n k s l i s t e d 

a b o v e s h a l l h a v e s h e l l c o n s t r u c t e d f r o m 3 / 1 6 " t h i c k s t e e l w i t h 

e x c e p t i o n o f I t e m # 1 4 9 S a n d F i l t e r w h i c h s h a l l h a v e m i n i m a l s h e l l 

t h i c k n e s s 3 / 3 2 " . 
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From ASTM D-3299-81, paragraph 6.1.4 

•The minimum required wall thickness of the total tank shall be 
determined as follows: 

t - (0.036Xsp.gr.XHXD)/(2XSH) and S„ - (ETXZ)" 

where 

t « tank side wall thickness (inches) 

H - fluid head (inches) of the contained fluid « tank straight 
side length - \°)Z i ^ ^ ^ s 

sp. gr. • specific gravity of the contained fluid • 13 

0 • Inside diameter of tank (Inches) - 144 inches 

S„ « maximum allowable hoop stress (psi) 

E T - hoop tensile modulus of the total 

laminate (psi) - 2.61(1 Of psi at 70' F. 

2 - allowable strain (inch/inch)« 0.001 in/in. at 70* F. 
(from Ml, para 6.1.2). 

, 0.6 ?>£ x / , 3 x | ? 2 X 144 __ |, 

2 . * 2 , * l x / 0 ' x ' | * | < ? 5 = * 5 ' h ^ S 

l e f T O ^ she.ll skJlll ht^ C Z n t h i c k , far htt'aUir 

C?-f 2 - " ^ i ' h c>\A^cyC £>U^H tz^i^^ieis' w i - t l ^ -j;<?d\ k . 



PROJECT 

H O Y E R - S C H L E S I N G E R - T U R N E R , I N C . 
SHEET 

P R O J E C T NO 

From ASTM D-3299-81, paragraph 6.1.4 

"The minimum required wall thickness of the total tank shall be 
\ determined as follows: 

t • (0.036Xsp.gr.XHXD)/(2XSH) and S„ - (ETXZ)" 

where 

t • tank side wall thickness (inches) 

H - fluid head (inches) of the contained fluid • tank straight 
side length = 130 i^c-Ua-s 

sp. gr.» specific gravity of the contained fluid • 1.3 

D « inside diameter of tank (Inches) • \ZQinches 

S„ « maximum allowable hoop stress (psi) 

E T - hoop tensile modulus of the total 

laminate (psi) - 2.6K10)6 psi at 70' F. 

Z • allowable strain (inch/inch) - 0.001 in/in. at 70* F. 
(from 11], para 6.1.2). 

t ~- 0* \*14 ihcktc, 

7 
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APPENDIX D-2 9 

STRUCTURAL DESIGN AND SECONDARY CONTAINMENT CALCULATIONS FOR 
PROPOSED/MODIFIED TANK SYSTEM 
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' 0 0 w e s t <i<f-arrr. - . n i c o o o M->^«IV 0 O f r C 6 

Permit Section, RCRA Unit 
Division of Land Pollution Control 
Illinois Environmental Protection Agency 
PO Box 19276 
Springfield. Illinois 62794-9276 

Re: Clean Harbors of Chicago, Inc. 
11800 South Stony Island Avenue 
Chicago, Illinois 60617 
Revised Part-B Permit Application 
Modified Flammable Storage Tank Farm 

Dear Sir or Madam: 

Please refer to: 0316000051-Cook County 
Clean Harbors of Chicago 
ILD00C608471 
RCRA Permit Log No. 16 

I hereby certify that I, the undersigned am a licensed Structural Engineer, licensed to practice in 
the State of Illinois. I certify under penalty of law that I reviewed the design of the Modified 
Storage Tank Farm. 

All calculations for containment of flammable liquids Class I or for hazardous liquids are shown 
on dwg. 5404-S-04, CHCI dwg. no. 4215. 

Respectfully submitted, 

HOYER-SCHLESINGER-TURNER, INC. 

PETER J . BERNES 
LICENSED STRUCTURAL ENGINEER 

ILLINOIS NO. 3659 1J-2n-cXd_ 

MY LICENSE EXPIRES ON 1 ° 7 T~ 

^ <fy 
»/ PETER J. V 

%, 3 5 5 9 M 
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AA&0 CAPACATf". 7>e TA,Os>£C~ sV&&o<JAA'lieP, ; "'''tiAM/'cM /J 

i PETER J . B E R N E S 
LICENSED STRUCTURAL ENGINEER 

ILLINOIS NO.'3659 .y, a ^ , 474 
MY LICENSE, EXPIRES ON — ^ — — ' ^ 



JON-19-1995 11'-47 FROM HOYEK' bCHLbbiNbbK I UKNbK IU bbbYlb 

HOYER-SCHLESINGER-TURNER ,(NC, 

»U*JtCT, 
BX/ST. TAtS/v fA*.Ki 

4 r 

0 
I 

0 

O 
i 

In 

iL 

< 

li 
^ 

0 
i 

4 

} 

2l 

Ml 
i 

04 

(V 
t 

0 
J 

CM 

^ Q 1 ' O 

NORTH 

»ng»<r 3. or fC 
PROJECT NO. (7$f 

j EXIST. aiKes 
4 Weu/ ^K-ts 



JflN-19-1995 11:48 FROM HOYER SCHLESINGER TURNER TO 869716 

HOYER-SCHLESINGER-TURNER, INC. 

PROJECT CLtLAAJ rSARBofiS (Z-M/CACG IL. 

P. 04 

SHEET. .01*. 10 

PROJECT NO. 

SUBJECT, 

7>e -9 : Tvn/'cr - J~toi TH/tv T-i07,1, T-to$, T"/to A£.e 
A /£, /<PO <*-4c r*v*^f OSJ T'-o" H/^k <s£<?S MAOG op y/g S#A?£-

TffC. TAA/K4 0*K/.. SC VSet> F°/£.Z„.f£-A7iA4ACL£ A*D/QZ_ kAZ^A fZDovS 

s/Qutos \ A,vo,£eaut&£ /A/^/I^/^CAAC pt^es. : 
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APPENDIX D-3 0 

WASTE CODES AND TREATMENT STANDARDS 
OF PROCESS WASTE SURFACE IMPOUNDMENTS 



HAZARDOUS WASTE CODES ASSOCIATED WITH 
CWM CHEMICAL SKRVTCRS SURFACE IMFOUNDMEIST CLOSURE 

The following hazardous waste codes are associated with sludges and liner from the closure of 
the facilities process water ponds. These codes are derived from liquid wastes incinerated 
during the period May 20, 1988, to November 7, 1988, and solid waste incinerated from the 
period of June 20, 1988, to November 7, 1988, because sludge was previously removed from 
the ponds during the period from June 10-20, 1988. 

D Codes P Codes P Codes U Codes U Codes 

D001 P001 PI 13 U058 U148 
D002 P002 P120 U060 U152 
D003 P003 P122 U061 U154 
D004 P004 P123 U067 U157 
DC05 P0Q5 U068 U159 
D006 P018 U Codes U069 U160 
D007 P010 U070 U161 
D008 P011 U001 U071 U162 
D009 P012 U002 U072 U165 
D010 P013 U003 U073 U167 
D011 P014 U004 U077 U169 
D012 P015 U006 U078 U170 
D013 P018 U0C7 U080 U182 
D014 P022 U008 U088 U188 
D015 P024 U009 U103 U190 
D016 P028 U010 U107 U196 .. 

P029 U011 U108 U201 
F Codes P030 U012 U110 U204 

P037 U018 U112 U209 
F001 P042 U019 U117 U210 
F002 P044 U020 U119 U211 
F003 P047 U021 U121 U213 
F004 P051 U022 U122 U218 
F005 P059 U029 U123 U219 
F006 P070 U031 U125 U220 
F007 P075 U034 U127 U222 
F009 P077 U036 U128 U223 
F024 P087 U037 U129 U226 

P089 U039 U131 U228 
K Codes P094 U044 U133 U238 

P098 U048 U134 U239 
K085 P102 U051 U135 U240 
K086 P104 U052 U136 U244 
K095 P105 U053 U138 U246 
K096 P106 U055 U140 U247 

P108 U056 U142 U248 
0057 U144 U328 

U147 U359 



) 
The spe n t s o l v e n t r e g u l a t i o n s aoDly to the cooes F001-F005. The 
t r e a t m e n t l i m i t s s e t by the TCLP a r e as f o l l o w s : 

Acetone 0. 59 DOm 
n- B u t y l A l c o h o l 5. 0 ppm 
Carbon D i s u l f i d e 4. 81 ppm 
Carbon T e t r a c h l o r i d e 0. 96 ppm 
Chlorobenzene 0. 05 ppm 
Cresols (and c r e s y l i c acid) 0. 75 ppm 
Cyclohexanone 0. 75 ppm 
1,2-Dichlorobenzene 0. 125 ppm 
Ethyl Acetate 0. 75 ppm 
Ethyl Benzene 0. 053 ppm 
Ethyl Ether 0. 75 ppm 
Isobutanol 5. 0 ppm 
Methanol 0. 75 ppm 
Methylene Chloride 0. 96 ppm 
Methyl Ethyl Ketone 0. 75 ppm 
Methyl I s o b u t y l Ketone 0. 33 ppm 
Nitrobenzene 0. 125 ppm 
Pyri dine 0. 33 ppm 
Tetrach1oroethy1ene 0. 05 ppm 
Toluene 0. 33 ppm 
1,1,1-Trichlorethane 0. 41 ppm 
1,1,2-Trichloro-
1,2,2-tri f1uoroethane 0. 96 ppm 
Trichloroethylene 0. 091 ppm 
Tri ch1orof1uoromethane 0. 96 ppm 
Xylene 0. ,15 ppm 

The f i r s t , second and thi r d t h i r d landban regulations apply to 
the following waste codes. The waste codes are l i s t e d with the 
f i n a l treatment standards: 

Waste Code Constituent Treatment 
Standard. 

Method 

D003 (3rd) Cyanide ( t o t a l ) 
Cyanide (amenable) 

110 
9.1 

ppm 
ppm 

TCA 
TCA 

D004 (3rd) Arsenic 5.6 ppm TCLP 

D006 Cadmi um 0.14 ppm TCLP 

D007 Chromium 0.094 ppm TCLP 

D008 Lead 0.51 ppm TCLP 

D009 Mercury 0.025 ppm TCLP 

DO 10 Selenium 5.6 ppm TCLP 

D01 1 Si 1ver 0.072 ppm TCLP 



wwstfl Coae C o n s t i t u e n t Treatment H^thCQ 
Stanaard 

D01 2 ( 3rd ) Endri n 0.13 ppm TCA 

001 3 (3rd) L i ndane 0.066 ppm TCA 

D014 (3rd) Methoxychlor 0.18 ppm TCA 

D01 S (3rd) Toxaphene 1 .3 Ppm TCA 

D016 (3rd) 2,4-D 10 ppm TCA 

F002 (3rd) 1,1,2-Tri chloroethane 6.2 ppm TCA 

F005 (3rd) Benzene 3.72 ppm TCA 
2-Ethoxyethanol 47.5 ppm TCA 
2-Ni tropropane 5.6 ppm TCA 

F006 Cadmium 0.066 ppm TCLP 
Chromi um (to t a l ) 5.2 ppm TCLP 
Lead 0.51 ppm TCLP 
Nickel 0.32 ppm TCLP 
S i l v e r 0.072 ppm TCLP 
Cyani des (Total) 590 ppm TCA 
Cyanides (Amenable) 30 ppm TCA 

F007 Cadmi um 0.066 ppm TCLP 
Chromium (t o t a l ) 5.2 ppm TCLP 
Cyanides (Total) 590 ppm TCA 
Cyanides (Amenable) 30 ppm TCA 
Lead 0.51 ppm TCLP 
Nickel 0.32 ppm TCLP 
Si 1ver 0.072 ppm TCLP 

F009 Cadmium 0.066 ppm TCLP 
Chromium (t o t a l ) 5.2 ppm TCLP 
Cyanides (Total) 590 ppm TCA 
Cyanides (Amenable) 30 ppm TCA 
Lead 0.51 ppm TCLP 
Nickel 0.32 ppm TCLP 
S i l v e r 0.072 ppm TCLP 



.Waste qg.e C o n s t i t u e n t Treatment 
Standard 

Method 

2-Chloro-l ,3-butadiene 0 .28 ppm TCA 
3-Chioroorooene 0 .28 ppm TCA 
1,1-Dichloroethane 0 .014 ppm TCA 
1,2-Dichloroethane 0 .014 ppm TCA 
1,2-Dichloropropane 0 .014 ppm TCA 
cis-1,3-Dich1oropropene 0 .014 ppm TCA 
trans-1,3-Dichloro- 0 .014 ppm TCA 
proprene 
Bis(2-ethylhexyl) 1 .8 ppm TCA 
phthalate 
Hexach1o roethane 1 .8 ppm TCA 
Hexachlorodi benzo 0 .001 ppm TCA 
furans 
Hexachlorodi benzo-p- 0 .001 ppm TCA 
dioxi ns 
Pentachlorodi benzofurans 0 .001 ppm TCA 
Pentachlorodi benzo-p 0 .001 ppm TCA 
dioxi ns 
Tetrachlorodi benzofurans 0 .001 ppm TCA 
Chromium (total) 0 .073 ppm TCLP 

K085 (3rd) Benzene 
Chlorobenzene 
o-Di chlorobenzene 
m-Oi chlorobenzene 
p-Di chlorobenzene 
1,2,4-Trichlorobenzene 
1,2,4,5-Tetrach1oro
benzene 
Pentach1orobenzene 
Hexach1orobenzene 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 

4.4 ppm TCA 
4.4 ppm TCA 
4.4 ppm TCA 
4.4 ppm TCA 
4.4 ppm TCA 
4.4 ppm TCA 

4.4 ppm TCA 
4.4 ppm TCA 
4.4 ppm TCA 
0.13 ppm TCA 
0.13 ppm TCA 
0.13 ppm TCA 
0.13 ppm TCA 
0.13 ppm TCA 
0.13 ppm TCA 
0.13 ppm TCA 



waste Code c o n s t i t y e n t Treatment 
St a n d a r d 

Method 

Acetone 0.37 ppm TCA 
B i s ( 2 - e t h y l h e x y l ) 0.49 ppm TCA 
p h t h a l a t e 
n-Butyl Alcohol 0.37 ppm TCA 
Cyclohexanone 0.49 ppm TCA 
1,2-Dichlorobenzene 0.49 ppm TCA 
Ethyl Acetate 0.37 ppm TCA 
Ethyl Benzene 0.031 ppm TCA 
Methanol 0.37 ppm TCA 
Methyl ethyl ketone 0.37 ppm TCA 
Methyl isobutyl ketone 0.37 ppm TCA 
Methylene chloride 0.037 ppm TCA 
Naptha!ene 0.49 ppm TCA 
Ni trobenzene 0.49 ppm TCA 
Toluene 0.031 ppm TCA 
1,1,1-Trichloroethane 0.044 ppm TCA 
Tr i chloraethy1ene 0.031 ppm TCA 
Xylenes 0.015 ppm TCA 
Chromium ( t o t a l ) 0.094 ppm TCLP 
Lead 0.37 ppm TCLP 

K086 (3rd) Acetone 
Acetophenone 
Bis(2-ethylhexyl) 
phthalate 
n-Butyl Alcohol 
Buty1benzy1phthalate 
Cyclohexanone 
1,2-Dichlorobenzene 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Ethyl Acetate 
Ethy1 Benzene 
Methanol 
Methyl ethyl ketone 
Methyl isobutyl ketone 
Methylene chloride 
Napthalene 
Nitrobenzene 
Toluene 
1,1,1-Trichloroethane 
T r i chloroethy1ene 
Xylenes 
Cyanides ( t o t a l ) 

0.14 ppm TCA 
9.6 ppm TCA 
28 ppm TCA 

2.6 ppm TCA 
28 ppm TCA 
1.9 ppm TCA 
6.2 ppm TCA 
28 ppm TCA 
28 ppm TCA 
28 ppm TCA 
28 ppm TCA 
5.6 ppm TCA 
33 ppm TCA 
140 ppm TCA 
200 ppm TCA 
33 ppm TCA 
31 ppm TCA 
5.9 ppm TCA 
14 ppm TCA 
28 ppm TCA 
6.2 ppm TCA 
5.6 ppm TCA 
33 ppm TCA 
1.5 ppm TCA 



Waste Code C o n s t i t u e n t Treatment 
Standard 

Method 

K095 1,1,1,2-Tetrach1oro- 5 . 6 ppm TCA 
ethane 
1,1,2,2-Tetrach1oro- 5.6 ppm TCA 
ethane 
Tetrach1orethy1ene 6.0 ppm TCA 
1,1,2-Tri chloroethane 6.0 ppm TCA 
Tr i ch1oroethy 1ene 5.6 ppm TCA 
Hexach1oroethane 28 ppm TCA 
Pentachlorethane 5.6 ppm TCA 

K096 1,3-Dichlorobenzene 5.6 ppm TCA 
Pentach1orethane 5.6 ppm TCA 
1,1,1,2-Tetrach1oro- 5.6 ppm TCA 
ethane 
1,1,2,2-Tetrach1oro- 5.6 ppm TCA 
ethane 
Tetrachlorethylene 6.0 ppm TCA 
1,2,4-Trichlorobenzene 19 ppm TCA 
Trichloroethylene 5.6 ppm TCA 
1,1,2-Tri chloroethane 6.0 ppm TCA 

P004 (3rd) Aldrin 0.066 ppm TCA 

P010 Arsenic 5.6 ppm TCLP 
P01 1 
P012 

P013 Cyanide (total) 110 ppm TCA 
Cyanide (amenable) 9.1 ppm TCA 

P024 (3rd) p-Chloroani1i ne 16 ppm TCA 

P029 Cyanide (tot a l ) 110 PP~ TCA 
Cyanide (amenable) 9.1 ppm TCA 

P030 Cyanide (tot a l ) 110 ppm TCA 
Cyanide (amenable) 9.1 PP~ TCA 

P037 (3rd) D i e l d r i n 0.13 ppm TCA 

P047 (3rd) 4,6-dinitrocresol 140 ppm TCA 

P051 (3rd) Endrin 0.13 ppm TCA 
Endrin aldehyde 0.13 ppm TCA 

P059 (3rd) Heptachlor 0.066 ppm TCA 
. Heptachlor epoxide 0.066 ppm TCA 

P077 (3rd) p-Nitroani1ine 28 ppm TCA 



waste Code C o n s t i t u e n t Treatment 
Standard 

Method 

P089 P a r a t h i o n 0.1 ppm TCA 

P094 Phorate 0.1 ppm TCA 

PQ98 Cyanide (total) 
Cyanide (amenable) 

110 
9.1 

ppm 
ppm 

TCA 
TCA 

P104 Cyanide (total) 
Cyanide (amenable) 
S1Tver 

110 
9.1 
0.072 

PP -

ppm 
ppm 

TCA 
TCA 
TCLP 

P106 Cyanide (tot a l ) 
Cyanide (amenable) 

110 
9.1 

ppm 
ppm 

TCA 
TCA 

P123 (3rd) Toxaphene 1 .3 ppm TCA 

U002 (3rd) Acetone 0.14 ppm TCA 

U003 (3rd) Acetoni t r i l e 0.35 ppm TCA 

U004 (3rd) Acetophenone 9.6 ppm TCA 

U009 (3rd) A c r y l o n i t r i l e 0.28 ppm TCA 

U012 (3rd) Ani1ine 14 ppm TCA 

U018 (3rd) 8enz(a)anthracene 3.6 ppm TCA 

U019 (3rd) Benzene 36 ppm TCA 

U022 (3rd) Benzo(a)pyrene 3.6 ppm TCA 

U029 (3rd) Methyl Bromide 15 ppm TCA 

U031 (3rd) n-Butanol 2.6 ppm TCA 

U036 (3rd) Chlordane 0.13 ppm TCA 

U037 (3rd) Chlorobenzene 5.7 ppm TCA 

U039 (3rd) p-Ch1o ro-m-c reso1 14 ppm TCA 

U044 (3rd) Chloroform 6.2 ppm TCA 

U048 (3rd) 2-Chlorophenol 5.7 ppm TCA 



waste Code 

U051 ( 3 r d 

U052 (3rd) 

U057 (3rd) 

U060 (3rd) 

U061 (3rd) 

U067 (3rd) 

U068 (3rd) 

U069 

U070 (3rd) 

U071 (3rd) 

U072 (3rd) 

U073 (3rd) 

U077 (3rd) 

U078 (3rd) 

U080 (3rd) 

U088 

U1 07 

U108 (3rd) 

C o n s t i t u e n t 

Naptha\ene' 
Pentach1orooneno1 
Phenanthrene 
Pyrene 
Toluene 
Xylenes 
Lead 

o-Cresol 
Cresols (m 4 p isomers) 

Cyclohexanone 

o,p'-DD0 
p,p'-0DD 

o,p'-DDT 
p,p'-0DT 
O.p'-DDD 
p,p'-DDD 
O.p'-DDE 
p.p'-OOE 

Ethylene Dibromide 

Di bromomethane 

Di-n-butyl phthalate 

o-Di chlorobenzene 

m—Oi chlorobenzene 

p-Dichlorobenzene 

3,3'-Diehlorobenzidine 

1,2-Dichloroethane 

1,1-Dichloroethylene 
??Tr«n." i , a-di'chlopg—• 

Treatment 
S t a n d a r d 

1 .5 
7 . A 
1 .5 
1 . 5 
28 
33 

ppm 
ppm 
ppm 
ppm 
ppm 
ppm 

0.51 ppm 

5.6 
3.2 

ppm 
ppm 

ethy1_nu7TT 

Methylene Chloride 

Diethyl phthalate 

.Di-n-octyl phthalate 

1 ,4--Dioxane 

1 .9 ppm 

0.087 ppm 
0.087 ppm 

0.087 ppm 
0.087 ppm 
0.087 ppm 
0.087 ppm 
0.087 ppm 
0.087 ppm 

15 

15 

28 

6.2 

6.2 

6.2 

16 

6.2 

6.2 

31 

28 

28 

280 

ppm 

ppm 

ppm 

ppm 

ppm 

PP-

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

Method 

TCA 
TCA 
TCA 
TCA 
TCA 
TCA 
TCLP 

TCA 
TCA 

TCA 

TCA 
TCA 

TCA 
TCA 
TCA 
TCA 
TCA 
TCA 

TCA 

TCA 

TCA 

TCA 

TCA 

TCA 

TCA 

TCA 

TCA 

TCA 

TCA 

TCA 

TCA 



Waste Code C o n s t i t u e n t Treatment Method 
Standard 

U1 1 2 (3rd) Ethyl Acetate 5.6 ppm TCA 

U1 1 7 (3rd) Ethyl Ether 140 ppm TCA 

U121 (3rd) FIourotri ch1oromethane 33 ppm TCA 

U127 (3rd) Hexach1orobenzene 37 ppm TCA 

U128 (3rd) Hexachlorobutadi ene 28 ppm TCA 

U129 (3rd) alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BHC (Lindane) 

0.066 
0.066 
0.066 
0.066 

ppm 
ppm 
ppm 
ppm 

TCA 
TCA 
TCA 
TCA 

U131 (3rd) Hexach1oroethane 
•y^f'tcumuhlu< uuiiunu 

30 ppm TCA 

U136 (3rd) Arseni c 5.6 ppm TCLP 

U138 (3rd) Iodomethane 65 ppm TCA 

U140 (3rd) Isobutanol 170 ppm TCA 

U142 (3rd) Kepone 0.043 ppm TCA 

U144 Lead 0.51 ppm TCLP 

U152 (3rd) Methacry1oni t r i le 84 ppm TCA 

U157 (3rd) 3-Methy1ch1oanthrene 33 ppm TCA 

U159 (3rd) Methyl ethyl ketone 200 ppm TCA 

U161 (3rd) Methyl isobutyl ketone 33 ppm TCA 

U162 (3rd) Methyl methacrylate 160 ppm TCA 

U16S (3rd) Napthaiene 5.9 ppm TCA 

U167 (3rd) 1-Napthy1ami ne 15 ppm TCA 

U169 (3rd) Nitrobenzene 14 ppm TCA 

U170 (3rd) 4-Nitrophenol 65 ppm TCA 

U188 (3rd) Phenol 6.2 ppm TCA 



Waste Code 

U190 

U196 (3rd) 

U201 (3rd) 

U204 

U209 (3rd) 

U210 

U21 1 

U220 

U226 

U228 

U239 

U240 

U247 

(3rd) 

(3rd) 

(3rd) 

(3rd) 

(3rd) 

(3rd) 

(3rd) 

(3rd) 

C o n s t i t u e n t 

Phthalic anhydride 
(measured as phthalic 
aci d) 

Pyri di ne 

Resourcinol 

Seleni um 

1,1,2,2-Tetrachloro-
ethane 

Tetrachloroethylene 

Carbon tetrachloride 

Toluene 

1,1,1-Tri chloroethane 

T r i ch1oroethy1ene 

Xylene 

2,4-d 

Methoxychlor 

Treatment 
Standard 

28 

16 

1 .8 

5.6 

6.2 

6.2 

6.2 

28 

6.2 

5.6 

33 

10 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

ppm 

0.18 ppm 

Method 

TCA 

TCA 

TCA 

TCLP 

TCA 

TCA 

TCA 

TCA 

TCA 

TCA 

TCA 

TCA 

TCA 



APPENDIX D-31 

SURFACE IMPOUNDMENT CLOSURE CERTIFICATION 



C W M Chemical Services, inc. 

C h i c a g o inc inerator 

' ' "00 S S:onv isianc Ave 

December 30, 1993 

Federal Express ff'8437713255 

Mr. Lawrence Eastep, P.E.. Manager 
Illinois Environmental Protection Agency 
Division of Land Pollution Control. #33 
Permit Section 
2200 Churchill Road 
Post Office Box 19276 
Springfield, IL 62794-9276 

RE: CWM Chemical Services, Inc. 
Surface Impoundment 
Interim Status Closure Certification 

Dear Mr. Eastep: 

In accordance with the Agency's June 11, 1993 and July 27, 1993 letters on the subject matter, 
CWM Chemical Service, Inc, (CWMCS) is submitting the original and two (2) copies of the 
report entitled, "Construction Quality Assurance Monitoring During Interim Status Closure, 
Surface Impoundments, Chicago Incinerator Facility, Chicago, Illinois; December 1993". All 
information required for certification of closure of the interim surface impoundments at the 
CWMCS facility is included in this report. Based upon a telephone conversation between 
CWMCS and Mr. Jim Moore of the Agency on December 17, 1993, the daily operating report, 
or daily logs, required to be submitted with the Closure documentation, will be maintained at 
the facility, available for Agency review and not submitted to the Agency due to the volume of 
information collected for the closure. 

Additionally, per conversations with Mr. Jim Moore on December 17, 1993, the certification 
that CWMCS has recorded the notations specified in 35 IAC 725.219(b)(1), within 60 days after 
certification of closure of the surface impoundments by the Agency, will be provided to the 
Agency as required. 

a subsidiary ol ( j y r Chemical Waste Management, Inc. 



CWM Chemical Services. Inc. 

V.-WCiCO :;>0!UtOt 

Mr. Lawrence Eastep, P.E., Manager 
December 30, 1993 
Page 2 

If there are any questions on this report, piease contact either myself or Jim Doyle at (312) 646-
5700. 

Sincerely. 

Lisa Grassl 

Environmental Engineer 
CWM Chemical Services, Inc. 
LG:nad 
Enclosure 
cc: George Hamper - USEPA 

Bob LaBoube 
Jim Doyle 
Jim Gary - (w/o ends.) 
Brian Clarke - (w/o ends.) 



-Closure Certification Statement 

Closure Log C-307-M-7 

This statement is to be completed by both the responsible officer and by the 
registered professional engineer upon completion of closure. Submit one copy 
of the certification with original signatures and three additional copies. 

The four (4) hazardous waste surface impoundments (T02) at the f a c i l i t y 
described in this document have been closed in accordance with the 
specifications in the approved closure plan. I certify under penalty of law 
that this document and a l l attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. Based on my 
inquiry of the person or persons who manage the system, or those persons 
directly responsible for gathering the information, the information submitted 
i s , to the best of my knowledge and belief, true, accurate, and complete. I 
am aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment for knowing 
violations. 

ILD 000672121 CWM Chemical S e r v i c e s , I n c . 

USEPA ID Number^ y Facility Name 

C ^ ^ ^ ^ ^ y ^ ^ ^ / / f Z y Z ? / ^ James L. Gary, G e n e r a l Manager 

Signature of Owner/Aerator ( Date Name and Title 

Signaturelof Registered P.E. ' Da4;e Name of Registered P.E. and Il l i n o i s 
Registration Number 

Address of Registered P.E.: Registered P.E.'s Seal: 

ZoS<5 A s U r - Ca^rV 6\e. 7 0 0 -V • -

Date 

LWE:MA:lat/sp/389Z,5 



APPENDIX D-32 

IEPA CLOSURE CERTIFICATION APPROVAL 



State of Illinois 

7 ENVIRONMENTAL PROTECTION AGENCY 

Mary A. Gade, Director 

217/524-3300 
2200 Churchill Roaci, Springfield, IL 62794-9276 

June 30, 1994 

CWM Chemical Services, Inc. 
Attn: Lisa Grass! 
11700 Stony Island Avenue 
Chicago, I l l i n o i s 60617 

Re: 0316000058 -- Cook County 
CWM Chemical Services, Inc. 
ILD000672121 
Log No. C-307-M-8 
Received: April 21, 1994 
RCRA-Closure 

JUL 7 1994 

ENVIRONS 
DEPARTMENT V . . ^ ¥ * V » O C D A r i T i i r-̂  

Dear Ms. Grass!: 

This is in response to your April 15, 1994 submittal which requested 
clar i f i c a t i o n of some of the items in the Agency's April 11, 1994 closure 
certification approval letter. The Agency has revised its April 11, 1934 
letter to clarify the CWM concern about some of the conditions in the letter. 
This submittal from CWM has been reviewed as closure plan modification request 
for the closure of four (4) hazardous waste surface impoundments being closed 
as l a n d f i l l s (D80) at the above-referenced f a c i l i t y . Your closure plan 
modification request is approved subject to the following conditions and 
modifications: 

1. This letter shall supersede the Agency's April 11, 1994 closure 
certification approval letter. 

2. Certification that the hazardous waste surface impoundments had been 
closed as landfills (D80) in accordance with the approved closure plan by 
the owner/operator, James L. Gary, General Manager and an independent 
registered professional engineer, David M. List, P.E. of I l l i n o i s was 
received at this Agency on January 3, 1994. The Agency has determined 
that the closure of the hazardous waste surface impoundment has met the 
requirements of Interim Status Standards, 35 111. Adm. Code, Part 725 (40 
CFR, Part 265). 

3. The subject f a c i l i t y was inspected by a representative of this Agency on 
January 21, 1994. The Agency concurs that the hazardous waste surface 
impoundments (T02) were closed in accordance with the approved closure 
plan and post-closure plan approved on September 14, 1992 as modified by 
CWM and the Agency under actions taken by the Agency under Log No. 
C-307-M-5, C-307-M-6 and C-307-M-7. 

) 



age t 

4. T h i s a p p r o v a l l e t t e r o n l y d e a l s w i t h t h e s u b j e c t surface impoundments at 
t h e a b o v e - r e f e r e n c e d f a c i l i t y . Operations, closure, e t c . o f any other 
PXRA u n i t s a t t h i s f a c i l i t y a r e n o t a d d r e s s e d i n t h i s l e t t e r . 

5. Post-closure c a r e o f t h e impoundments s h a l l begin during t h e third quarter 
o f 1994 and s h a l l continue f o r a minimum o f thirty (30) years. The 
post-closure care period may be shortened o r extended by the I l l i n o i s 
Pollution Control Board i n accordance with 35 IAC 725.217(a) o r by IEPA in 
accordance w i t h 35 IAC 725.218(g). During t h e interim status post-closure 
period, t h e applicable post-closure requirements of 35 IAC 725, Subparts 
G, H and K must be met. 

6. Post-closure use of the CWM f a c i l i t y must never be allowed to disturb the 
integrity of the final cover, l i n e r ( s ) or any other components associated 
with the surface impoundments or t h e function of t h e f a c i l i t y ' s monitoring 
systems, unless t h e Agency determines that t h e disturbance: 

a. Is necessary t o the proposed use of the property, and wil l not 
increase the potential hazard t o human health or the environment; or 

b. Is necessary to reduce a threat to human health or the environment. 
(35 IAC 725.217(c)) 

7. The approved post-closure care plan may be amended in accordance with 35 
IAC 725.218(d) or may be modified in accordance with 35 IAC 725.218(g). 

8. If, during the post-closure care period, the owner or operator of the 
f a c i l i t y wishes to remove any material from the closed impoundments, the 
requirements of 35 IAC 725.219(c) must be met. 

9. Post-closure care of the impoundments shall be carried out in accordance 
with the procedures set forth in the document entitled Chicago Incinerator 
Faci1ity. Surface Impoundments Interim Status Closure PI an (RevisJon 1, 
July 16, 1992), received July 16, 1992, except as modified below: 

a. The contact person designated in the post-closure plan is Jim Doyle, 
Environmental Manager, CWM Chemical Services, Inc., 11700 Stony 
Island Avenue, Chicago, I l l i n o i s 60617. The Agency shall be 
notified in writing within five (5) days of the date the designated 
contact person is changed. 

b. Monthly inspections shall be carried out during the interim status 
post-closure period. In addition, the impoundments must be inspected 
after each precipitation (liquid) event greater than one inch over a 
24-hour period. 
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c. C o r r e c t i v e action s h a l l be t a k e n on t h e f i n a l c o v e r d u r i n g t h e 
p o s t - c l o s u r e care p e r i o d i f (1) c r a c k s o r e r o s i o n c h a n n e l s greater 
t h a n one inch wide o r 6 i n c h e s d e e p a r e o b s e r v e d i n t h e final cover, 
(2) d e p r e s s i o n s ( p o n d s ) a r e o b s e r v e d . (3) e r o s i o n p r o b l e m s occur or 
(4) l i t t l e o r no l i v e v e g e t a t i v e c o v e r i s present i n a given area. 

d. A l l observations d u r i n g t h e inspections and corrective actions taken 
must be r e c o r d e d i n a l o g book. This l o g book shall be available for 
•Agency r e v i e w . In a d d i t i o n , a l l corrective actions taken shall be 
closely monitored during subsequent inspections. 

e. F i n a n c i a l a s s u r a n c e f o r providing post-closure care of these 
impoundments must be maintained i n accordance with 35 IAC 725, 
Subpart H. 

10. - The security requirements specified i n 35 IAC 725.114 must be met during 
the interim-status post-closure care period. 

11. No later than sixty (60) days after the completion of the established 
post-closure care period for the four (4) surface impoundments, the owner 
or operator shall submit to the Agency, by registered mail, a 
certification that the post-closure care period for the hazardous waste 
disposal units was performed in accordance with the specifications in the 
approved post-closure plan for 35 IAC, Section 725.220 (as amended 
February 5, 1987). The certification must be signed by the owner or 
operator and an independent registered professional engineer, and i t must 
meet the requirements of 35 IAC 702.126. Documentation supporting the 
certification must also be submitted. 

12. The groundwater monitoring program to be carried out at these surface 
impoundments during the interim status post-closure care period shall be 
in accordance with: (1) the document entitled Chicago Incinerator 
Faci1itv, Surface Impoundments Interim Status Closure PI an (Revision 1, 
July 16, 1992), (2) the Agency's January 12, 1993 approval letter, and (3) 
March 16, 1993 submittal from CWM. 

13. Analysis of a l l groundwater samples shall be in accordance with the 
procedures set forth in Test Methods for Evaluating Sol id Wastes (SW-846), 
Third Edition. 

14. A l l groundwater monitoring data shall be submitted to the Agency on the 
attached Chemical Analysis Forms. In addition, the Agency has specified 
the well designations in the table below to be recorded in the Chemical 
Analysis Forms. 

CWM Designation IEPA Well Designation 

G120S 
G121S 
G122S 
G123S 

G20S 
G21S 
G22S 
G23S 
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CWM D e s i g n a t i o n IEPA W e l l D e s i g n a t i o n 

G124S 
G126S 
G307S 
G334S 
G343S 

G24S 
G26S 
G07S 
G34S 
G43S 

15. Prior to March 1 of each year during the thirty (30) years of post-closure 
period a report must be submitted to the Agency which evaluates the 
existing groundwater monitoring program and groundwater monitoring results 
collected during the previous year. This report shall (1) summarize the 
groundwater monitoring results for the previous year, (2) identify the 
rate and extent of contaminant migration and (3) determine i f the existing 
program will continue to adequately monitor the rate of extent of 
contaminant migration (including the actual concentration of the 
contaminants in the groundwater). 

A request to modify the groundwater monitoring plan shall be submitted 
with this report i f the evaluation determines that the existing program no 
longer monitors the rate and extent of contaminant migration adequately. 
The modification request shall propose changes in the groundwater 
monitoring program which' are necessary to ensure that the program 
continues to adequately monitor (1) the rate and extent of contaminant 
migration and (2) the actual concentration of the hazardous waste or 
hazardous waste constituents in the groundwater. During the time that the 
modification request is reviewed by the Agency, groundwater monitoring at 
the impoundments shall be carried out in accordance with the previously 
approved program. 

Should you have any questions regarding this matter, please contact Munib 
Ahmad or Ron Hewitt at 217/524-3300. 

Douglas"W. Clay, P.E. / 
Hazardous Waste Branch Manager 
Permit Section, Bureau of Land 

DWC:MA/bst/sp0182W/l-4 

C e r t i f i e d //P 373 313 925 



C h i c a g o Incinerator 

i 1 700 S. Slcny Island Ave 

Chicago. iL 6061 7 

CWM Chemical Services, inc. Federal Express #112 8590 373 

312-646-5700 

Apni 19. 1994 

Mr. Jim Moore 
Illinois Environmental Protection Agency 
2200 Churchill Road 
Springfield, IL 62706-9276 

RE: CWM Chemical Services, Inc. 
Surface Impoundment Closure 

Dear Mr. Moore: 

As discussed between yourself, Mr. Jim Doyle and myself on April 18, 1994, CWM Chemical 
Services, Inc. (CWMCS) received the Agency's April 11, 1994 letter approving the closure 
certification for the four (4) hazardous waste surface impoundments at the subject facility. Upon 
our review of the approval, a number of items requiring clarification were identified and which 
were the subject of our phone conversation. The items for which CWMCS was requesting 
clarification, and our understanding of the Agency's interpretation of these questions, as 
discussed in our conversation, are presented below: 

Condition #3 

Owners and operators of waste management units...are required to submit an application 
for a Post-Closure Permit...upon request from the IEPA. 

It is CWMCS' understanding that this is a standard condition regarding IEPA post-closure 
requirements, and that the closure approval letter does not constitute a request from the Agency 
to submit a Post-Closure permit application. In the event that a post-closure permit application 
is requested by the Agency, written notification to that effect will be provided to CWMCS. 

Conditions #5 and #12 

Post-closure care of the impoundments shall begin upon receipt of this letter and shall 
continue for a minimum of thirty (30) years. 

The groundwater monitoring program to be carried out at these surface impoundments 
during the interim status post-closure care period shall be in accordance with: (1) the 
document entitled Chicago Incinerator Facility. Surface Impoundments Interim Status 

a subsidiary of Chemical Waste Management, Inc. 
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Closure Plan (Revision 1. July 16, 1992), (2) the Agency's January 12, 1993 approval letter, 
and (3) March 16, 1993 submittal from CWM. 

It is CWMCS' understanding that the post-closure groundwater monitoring program, as specified 
in tlie documents and letters stated by the Agency, may begin during the tiiird quarter of 1994. 
The timing of the implementation of the post-closure groundwater monitoring program is related 
to the scheduling of the second quarter monitoring programs at the facility and the potential 
problems which may occur should the program be changed at this date. 

CWMCS provided a letter to Mr. Munib Ahmad at the IEPA a letter, dated April 8, 1994 in 
which we noted that the second quarter, 1994 monitoring programs had been scheduled with 
both the analytical laboratory and the sampling team for April 28-29, 1994. Approval of the 
closure certification for the surface impoundments received after this date (during the second 
quarter), would necessitate the commencement of the post-closure monitoring program during 
the third quarter of 1994. This sampling event is currently scheduled to begin on July 5, 1994, 
which is at the beginning of a quarter, thereby allowing for the maximum amount of time to 
collect, analyze and evaluate the results from the full Appendix IX sampling required by the 
post-closure program. 

In accordance with the approved post-closure monitoring program, CWMCS will discontinue the 
current groundwater assessment program, which has been in place (with minor modifications) 
since 1988. The groundwater monitoring program required by IEPA Operating Permit Number 
1981-46-OP-EXP will also be discontinued upon commencement of the post-closure monitoring 
program. The post-closure monitoring program includes those wells monitored as part of the 
ongoing assessment program, one additional downgradient monitoring well previously installed 
for assessment purposes at the facility, and three new upgradient monitoring wells to further 
assess any potential impacts from upgradient, off-site sources. 

Condition #14 

All groundwater monitoring data shall be submitted to the Agency on the previously 
provided forms. When utilizing these forms, please record the Agency designated monitor 
point number in spaces 19-22. 

It is CWMCS' understanding that new forms can be provided by the Agency, which will be 
representative of the monitoring program for the facility as the forms provided previously are 
designed for initial background and routine groundwater monitoring and do not include the 
analytical parameters which will be monitored during the post-closure care period. Agency 
designated monitor point numbers will also need to be assigned, or the monitor point number 
spaces expanded to account for the current designations of the monitoring wells at the facility 
(eg. G120S, will not fit into four spaces on the current forms.) 
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Condition #9b 

Monthly inspections shall be carried out during the interim status post-closure period. In 
addition, the impoundments must be inspected after each precipitation event greater than 
one inch over a 24-hour period. 

ft is CWMCS' understanding that the precipitation event should be in the form of liquid 
precipitation, over a 24-hour period, in order for the additional inspections to be conducted. 

Condition #15 

Prior to March 1 of each year (beginning in 1989), a report must be submitted to the 
Agency which evaluates the existing groundwater monitoring program and groundwater 
monitoring results collected during the previous year. 

CWMCS has submitted annual groundwater monitoring reports including the time period from 
1989 to date. It is CWMCS' understanding that the wording presented in this condition is 
standard language for IEPA closure approval letters and does not impose additional reporting 
requirements for the period of 1989 through 1994. Finally, that the reference in the condition 
to "each year", implies that the groundwater monitoring reports will be required to be submitted 
during the thirty (30) year post-closure care period. 

It is CWMCS' intent to implement the conditions of this approval as described above. If the 
Agency's understanding of the implementation of the conditions is different from that described 
in this correspondence, please contact me at your earliest convenience so that a mutual 
understanding can be reached. 

Sincerely, 

Lisa Grassl 
Environmental Engineer 
CWM Chemical Services, Inc. 

cc: Munib Ahmad 
Jim Doyle 

b c c : Agency B i n d e r 

Frank Kudrna - Kudrna A s s o c . , L t d . 

R i c h a r d C a r l s o n - C a r l s o n E n v i r o n . Bob LaBoube 
Brian Clarke 



Maxy A- Cade, Director 

2 1 7 / 5 2 4 - 3 3 0 0 

2200 Church i l l Road, Springf ie ld , IL 62794-9276 

A p r i l 11, 1994 

CWM Chemical Services, Inc. 
Attn: Jim Doyle 
11700 Stony Island Avenue 
Chicago, Illinois 60617 

Re: 031600008 -- Cook County 
CWM Chemical Services, Inc. 
ILD000672121 
Received: January 3, 1994 
RCRA-Closure 

Dear Mr. Doyle: 

The closure certification submitted by CWM Chemical Services, Inc. for the 
four (4) hazardous waste surface impoundments being closed as landfills (080) 
at the above-referenced f a c i l i t y has been reviewed by this Agency. The 
interim status closure/post-closure plan for the subject impoundments is 
hereby approved subject to the following conditions and modifications: 

1. Certification that the hazardous waste surface impoundments had been 
closed as landfills (D80) in accordance with the approved closure plan by 
the owner/operator, James L. Gary, General Manager and an independent 
registered professional engineer, David M. List, P.E. of I l l i n o i s was ..-
received at this Agency on January 3, 1994. The Agency has determined* 
that the closure of the hazardous waste surface impoundment has met the 
requirements of"Interim Status Standards, 35 111. Adm. Code, Part 725 (40 
CFR, Part 265). 

2. The subject f a c i l i t y was inspected by a representative of this Agency on 
January 21, 1994. The Agency concurs that the hazardous waste surface 
impoundments (T02) were closed in accordance with the approved closure 
plan and post-closure plan approved on September 14, 1992 as modified by 
CWM and the Agency under actions taken by the Agency under Log No. 
C-307-M-5, C-307-M-6 and C-307-M-7. 

3. Owners and operators of waste management units which received wastes after 
July 26, 1982 or that c e r t i f i e d closure according to 35 IAC 725.215 after 
January 26, 1983 are required to submit an application for a Post-Closure 
Permit meeting the requirements of 35 IAC, Part 724 upon request from the 
IEPA unless i t is demonstrated that closure by removal has been achieved. 
(35 IAC Section 703.121(b)) 



This approval letter only deals with the subject surface impoundments at 
the above-referenced f a c i l i t y . Operations, closure, etc. of any other 
RCRA units at this f a c i l i t y are not addressed in this letter. 

Post-closure care of the impoundments shall begin upon receipt of this 
letter and shall continue for a minimum of thirty (30) years. The 
post-closure care period may be shortened or extended by the I l l i n o i s 
Pollution Control Board in accordance with 35 IAC 725.217(a) or by IEPA in 
accordance with 35 IAC 725.218(g). During the interim status post-closure 
period, the applicable post-closure requirements of 35 IAC 725, Subparts 
G, H and K must be met. 

Post-closure use of the CWM f a c i l i t y must never be allowed to disturb the 
integrity of the final cover, liner(s) or any other components associated 
with the surface impoundments or the function of the f a c i l i t y ' s monitoring 
systems, unless the Agency determines that the disturbance: 

a. Is necessary to the proposed use of the property, and w i l l not 
increase'the potential hazard to human health or the environment; or 

b. Is necessary to reduce a threat to human health or the environment. 
(35 IAC 725.217(c)) 

The approved post-closure care plan may be amended in accordance with 35 ' 
IAC 725.218(d) or may be modified in accordance with 35 IAC 725.218(g). 

If, during the post-closure care period, the owner or operator of the 
f a c i l i t y wishes to,remove any material from the closed impoundments, the 
requirements of 35 IAC 725.219(c) must be met. 

Post-closure care of the impoundments shall be carried out in accordance 
with the procedures set forth in the document entitled Chicago Incinerator 
F a c i l i t y , Surface Impoundments Interim Status Closure Plan (Revision 1, 
July 16, 1992), received July 16, 1992, except as modified below: 

a. The contact person designated in the post-closure plan is Jim Doyle, 
Environmental Manager, CWM Chemical Services, Inc., 11700 Stony 
Island Avenue, Chicago, I l l i n o i s 60617. The Agency shall be 
notified in writing within five (5) days of the date the designated 
contact person is changed. 

b. Monthly inspections shall be carried out during the interim status 
post-closure period. In addition, the impoundments must be inspected 
after each precipitation event greater than one inch over a 24-hour 
period. 
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c. Corrective a c t i o n s h a l l be t a k e n on t h e f i n a l c o v e r d u r i n g t h e 
post-closure c a r e period i f (1) cracks o r erosion channels g r e a t e r 
than one i n c h w i d e o r 6 inches d e e p a r e observed i n t h e f i n a l cover, 
(2) depressions (ponds) a r e observed, (3) erosion problems occur or 
(4) l i t t l e o r no l i v e vegetative cover is present i n a given area. 

d . All observations during t h e inspections and corrective actions taken 
must be recorded i n a log book. This log book shall be available for 
Agency review. In addition, a l l corrective actions taken shall be 
closely monitored during subsequent inspections. 

e. Financial assurance for providing post-closure care of these 
impoundments must be maintained in accordance with 35 IAC 725, 
Subpart H. 

10. The security requirements specified in 35 IAC 725.114 must be met during 
the interim-status post-closure care period. 

11. No later than sixty (60) days after the completion of the established 
post-closure care period for the four (4) surface impoundments, the owner 
or operator shall submit to the Agency, by registered mail, a 
certification that the post-closure care period for the hazardous waste 
disposal units was performed in accordance with the specifications in the 
approved post-closure plan for 35 IAC, Section 725.220 (-as amended 
February 5, 1987). The cer t i f i c a t i o n must be signed by the owner or 
operator and an independent registered professional engineer, and i t must 
meet the requirements of 35 IAC 702.126. Documentation supporting the 
certification must also be submitted. 

12. The groundwater monitoring program to be carried out at these surface 
impoundments during the interim status post-closure care period shall be 
in accordance with: (1) the document entitled Chicago Incinerator 
Facility, Surface Impoundments Interim Status Closure PI an (Revision 1, 
July 16, 1992), (2) the Agency's January 12, 1993 approval letter, and (3) 
March 16, 1993 submittal from CWM. 

13. Analysis of al l groundwater samples shall be in accordance with the 
procedures set forth in Test Methods for Evaluating Sol id Wastes (SW-846), 
Third Edition. 

14. A l l groundwater monitoring data shall be submitted to the Agency on the 
previously provided forms. When u t i l i z i n g these forms, please record the 
Agency designated monitor point number is spaces 19-22. 

15. Prior to March 1 of each year (beginning in 1989), a report must be 
submitted to the Agency which evaluates the existing groundwater 
monitoring program and groundwater monitoring results collected during the 
previous year. This report shall (1) summarize the groundwater monitoring 
results for the previous year, (2) identify the rate and extent of 
contaminant migration and (3) determine i f the existing program wi l l 
continue to adequately monitor the rate of extent o f contaminant migration 
(including the actual concentration of the contaminants in the 
groundwater). 



Page 4 

A request to modify the groundwater monitoring plan shall be submitted 
with this report i f the evaluation determines that the existing program no 
longer monitors the rate and extent of contaminant migration adequately. 
The modification request shall propose changes in the groundwater 
monitoring program which are necessary to ensure that the program 
continues to adequately monitor (1) the rate and extent of contaminant 
migration and (2) the actual concentration of the hazardous waste or 
hazardous waste constituents in the groundwater. During the time that the 
modification request is reviewed by the Agency, groundwater monitoring at 
the impoundments shall be carried out in accordance with the previously 
approved program. 

Should you have any questions regarding this matter, please contact Munib 
Ahmad at 217/524-3300. 

Sincerely, 

Douglas WT Clay,* P.E. / 
Hazardous Waste Branch Manager 
Permit Section, Bureau of Land 

DWC:MA/bst/sp0182W/l-4 

cc: USEPA, George Hamper 
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THAT PAST OF THE CAST \/i Of FRACTIONAL SECTION 13 AMD 
Pm Of THE WEST V I OF SECTION 14, ML IH TOWNSHIP 37 
NORTH, RANGE 14, EAST Of THE [WHO PRINCIPAL MERIDIAN, 
SOUTH Of THE INDIAN flOUNDAJn' LINE AND THAI PART Of LAXC 
CALUMET IN SAIO TOWNSHIP ANO RANGE. BOUNDED ANO DESCRIBED 
AS FOLLOWS: COMMENCING AT THE SOUTHEAST CORNER OF SUP 
NUMBER B, AS DELINEATED IH 'THE AH [NO VAN VtlESIHGIN PLAN 
row PROPOSED oevtioPMinr, AS AMENDED MAY U , HBTI THENCE 
NORTH It DEGREES 41 MINUTES tl SECONDS WEST, ALONG THC 
NORTHEASTERLY LINE OF SAID SLIP NUMBER 9, A OISTANCI Of 
400 OO rtCT 10 THE NORTHEAST CORNER WE"EOF; THENCE SOUTH 
70 DECREES 17 MINUTES It SECOHOS WEST. ALONG THE 
NORTHWESTERLY LWC Of SLIP NUMBER B. A DISTANCE Cf 3SV37 
FEET; THENCE NORTH II DECREES 43 MINUTES tl SECONDS WST, 
ALOW A UN* DRAWN PERPENDICULAR TO SAIO NOHTHWESrOtLY 
LINE or sup NUMBER i, A DISTANCE or 43.0a FEET TO THE 
POINT OF BEGINNING Of THE TRACT Cf LANO HEREIN OESCRIOED; 
THENCE SOUTH SI DECREES 34 MINUTES 31 SECONDS WEST. Ilfl.iB 
rtn ro A POINT, SAID POINT BONO 3s,3i FEET (AS MEASURED 
PERPENDICULARLY) NORTHWESTERLY Of THE NORTHWESTERLY LINE 
Of SUP NUMBER B AFORESAIO: THENCE NORTHWESTERLY B3.79 
FEET, ALONG THE ARC Of A CIRCLE. CONVEX 10 THE SOUTHWEST, 
TANGENT TO THE LAST DESCRIBED LINE. HAVING A RADIUS Cf 
41.00 FECI AND WHOSE CHOW) SCARS NORTH BS DECREES SI 
MINUTES Ot SECONDS WEST. S7.S1 rtET; THENCE NORTH 31 
DEGREES IB MINUTES <3 SECOND! WEST. ALONG A LINE TANCENI 
10 THI LAST DESCRIBED COURSE, JB5.M TEETi THENCE 

NORTHCASTERIY 41.11 FEET, AlQHG THE ARC Cf A CIRCLE. 
CONVEX TO THE NOHTlfWEST, TANGENT TO THE LAST DESCRIBED 
LINE. HAWNO A RAMUS OF 3B.00 FEET AND WHOSE CHORO BEARS 

. NORTH 3* DECREES M MINUTES l i SECONDS EAST, 37.03 FEET 10 
A POINT. 5*10 POINT 81 INC 30.10 FEET (AS MEASURED 
PERPENDICULARLY} SOUTHEASTERLY OF THE SOUTHEASTERLY LINE 
Of SUP NUMBER B, AS DELIHEAlEO W "THE ARENO VAN 
VLISSINGtN PLAN FOR PROPOSED DEVELOPMENT AFORESAID; 
IHCHCE NORTH tt DECREES 39 MINUTES 19 SECONDS EAST, ALONG 
A UHE TANGENT TO THE LAST DESCRIBED COURSE. 310,77 flff 
TO A POINT. SAIO POINT BEING 35.87 rtCT (AS MEASURED 
PERPENDICULARLY) SOUTHEASTERLY Of THE SOUTHEASTERLY LINE 
Cf SAIO SUP NUMBER fl. THENCE SOUTHEASTERLY 39.01 FEET, 
ALONG THE ARC Of A CIRCLE. CONVEX TO THE NORTHEAST, 
TANGENT TO THE LAST DESCRIBED UNE, MAVINC A RADIUS OF 
17.00 rtn ANO WHOSE CHORD BEARS SOUTH BS DEGREES II 
MINUTES 34 SECONDS CAST, 14.1B FEET; THENCE SOUTH IS 
DECREES SI MINUTES 18 SECONDS EAST, ALONG A LINE TANGENT 
TO THE LAST DESCRIBED COURSE. Hfl.JB FEET; THENCE 
SOUTHWESTERLY 3B.BB FEET. ALONG THC ARC Of A CIRCLX, 
CONVEX TO THE SOUTHEAST, TANCE NT TO THC LAST DESCRIBED 
LINE. HAWHG A RADIUS OF 19.00 FEET. AND WHOSE CHORO BEARS 
SOUTH 34 DECREES St MINUTES 03 SECONDS WEST, 2fl.7t fEET TO 
THE HEREINABOVE DESIGNATED POINT Cf BEGINNING. ALL IN COOK 
COUNTY. ILLINOIS. 

B,g>4.1 SQUARE r 1 OR 2.7; 3 ACRES. 
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CWM Chemical Services, Inc. Federal Express ff206 3378 895 

C h i c a g o Incinerator 

' 1 700 S. Stony island Ave 

Chicago, IL 6C517 

312-646-5700 

May 10/ 1994 

Mr. Anthony Ianello, Executive Director 
Illinois International Port District 
3600 East 95th Street 
Chicago, IL 60617-5193 

RE: CWM Chemical Services, Inc. 
Chicago Incinerator 
Surface Impoundment Closure Certification and Deed Restriction 

Dear Mr. Ianello: 

As indicated in our correspondence addressed to you, dated April 26, 1994, regarding 
the subject referenced above, CWMCS has prepared information and documents which are 
required to fulfill the requirements of Tide 35 of the Illinois Administrative Code (IAC) 
725.219(b)(1), related to this project. 

The information and documents which are required as components of this certification 
are presented in a series of attachments to this correspondence. The specific requirements of 
the Illinois environmental regulations and the corresponding document included to provide the 
information is outlined in detail below. 

CWMCS has attempted to provide the required information in a complete and concise 
form in an effort to limit the number of documents which are necessary to be associated with 
the deed to the property. 

Specifically, the provisions of 35 IAC 725.219(b)(1) require that within sixty days of 
certification of closure of a land disposal unit, the property owner is required to: 

1) Record, in accordance with Illinois law a notation on the deed to the facility 
property ... or on some other instrument which is normally examined during title 
search... that will in perpetuity notify an potential purchaser of the property that: 

a) The land has been used to manage hazardous wastes; 

b) Its use is restricted under 35 IAC 725 Subpart G and; 

c) The survey plat and the record of the type, location and quantity of hazardous 
wastes disposed of within each cell or other hazardous land disposal unit have 
-been filed with the County Recorder, and any local zoning authority, or any 
authority with jurisdiction over local land use and with the Agency. 

a subsidiary ol Chemical Waste Management, Inc. 



CWM Chemical Services, Inc. 

C h i c a g o Incinerator 

Mr. Anthony Ianello, Exec. Dir. 
Illinois International Port 
May 10, 1994 
Page 2 of 2 

Included as Attachment 1 to this correspondence is a "draft" certification statement 
which includes the information required by Items l(a),(b) and (c) above, as applicable to this 
project. 

Included as Attachment 2 is a plat of survey, dated May 3, 1994, prepared by a 
surveyor registered in the State of Illinois, which identifies the legal description corresponding 
to the boundaries of the former surface impoundments as required by paragraph (c) above. 

It is CWMCS' understanding that the information and documents included with this 
correspondence comply with the requirements of the Illinois environmental regulations which 
are applicable to this project. 

Please review this correspondence and attachments to determine if the information 
contained herein meets the needs of the Illinois International Port for purposes of initiating the 
actions required to record a notice in the deed to the property, restricting it's future use in 
accordance with 35 IAC 725.219. 

Based upon IEPA's approval of the surface impoundment closure certification report on 
April 11, 1994 it is CWMCS' understanding that a certification; as required by 35 IAC 
725.219(a) be submitted to the Agency no later than June 10, 1994 which documents that the 
information specified in 35 IAC 725.219(b) has been completed. 

If you have questions regarding this information or if I can be of further assistance in this 
matter please contact me at (312) 646-5700. 

Jim .Doyle ^—) 
Environmental Manager 
CWM Chemical Services, Inc. 

cc: Brian Clarke 
Bob LaBoube 
Lisa Grassl 
Richard Carlson, Carlson Environmental 
Frank Kudrna, Kudrna and Assoc. Ltd. 
Terri Diamond. Earl Neal and Assoc. 

Sincerely, 



CWM Chemical Services, inc. 

C l i i c a a o Incinerator 

ATTACHMENT 1 



D R A F T 

ILLINOIS INTERNATIONAL PORT (OWNER) 
PROPERTY LOCATED AT: 

11700 SOUTH STONY ISLAND AVENUE 
CfflCAGO, ILLINOIS 

CWM CHEMICAL SERVICES, INC., (OPERATOR) 
CHICAGO INCINERATOR 

SURFACE IMPOUNDMENT POST-CLOSURE NOTICE AND CERTIFICATION 

In accordance with the requirements of Title 35 of the Illinois Administrative Code (IAC) 
725.219(b) the Illinpis International Port, as owner of the property upon which the former 
surface impoundments are located, and CWM Chemical Services, Inc., as the former operator 
of these units hereby submits the documents and certification required by the applicable Illinois 
environmental regulations. 

The specific portion of the property to which this certification is applicable is identified 
by the legal description contained on the plat of survey, dated May 3, 1994, prepared by a 
registered surveyor in the State of Illinois, which is included by reference in this certification 
and is attached as Exhibit 1. The legal description of the unit contained on the plat of survey 
corresponds to the boundaries of the former surface impoundments located on this property. 

Therefore, in accordance with 35 IAC 725.219(b)(1)(A): the property encompassed 
within the above referenced legal description has been used to manage hazardous waste. 

In accordance with 35 IAC 725.219(b)(1)(B): the use of the property encompassed 
within the above referenced legal description is restricted under 35 IAC Subpart G, and 

In accordance with 35 IAC 725.219(b)(1)(C): the record of the type, location and 
quantity of the hazardous wastes disposed of within the boundaries of the unit described on the 
above referenced legal description is as follows: 

Type of hazardous wastes disposed of within the unit- As required by Federal and 
State environmental regulations the incinerator process water which was previously delivered to 
the former surface impoundments was characterized as a hazardous waste pursuant to USEPA's 
so called "derived-from" rule found at 40 Code of Federal Regulations (CFR) 261.3(c)(2)(i) and 
was regulatorily defined to be a hazardous waste because the process water was derived from 
the incineration of hazardous wastes. 
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The types of hazardous wastes associated with the former surface impoundments are 
described by the USEPA waste codes which are used to define and describe specific hazardous 
wastes. These wastes are defined in 40 CFR Part 261 by the waste codes derived from the 
liquid wastes incinerated during the period May 20, 1988, to November 7, 1988. and soiid waste 
incinerated from the period of June 20. 1988, to November 7. 1988, because sludge was 
previously removed from the ponds during the period from June 10-20, 1988. 

D Codes P Codes P Codes U Codes U Co 

D001 P001 P113 U058 U148 
D002 P002 P120 U060 U152 
D003 P003 P122 U061 U154 
D004 P004 P123 U067 U157 
D005 P005 U068 U159 
D006 P008 U Codes U069 U160 
D007 P010 U070 U161 
D008 P011 U001 U071 U162 
D009 P012 U002 U072 U165 
D010 POO U003 U073 U167 
D011 ' P014 U004 U077 U169 
D012 P015 U006 U078 U170 
D013 P018 U007 U080 U182 
D014 P022 U008 U088 U188 
D015 P024 U009 U103 U19Q.' 
D016 P028 U010 U107 U196 

P029 U011 U108 U201 
F Codes P030 U012 U110 U204 

P037 U018 U112 U209 
F001 P042 U019 U117 U210 
F002 P044 U020 U119 U211 
F003 P047 U021 U121 U213 
F004 P051 U022 U122 U218 
F005 P059 U029 U123 U219 
F006 P070 U031 U125 U220 
F007 P075 U034 U127 U222 
F009 P077 U036 U128 U223 
F024 P087 U037 U129 U226 

P089 U039 U131 U228 
K Codes P094 U044 U133 U238 

P098 U048 U134 U239 
K085 P102 U051 U135 U240 
K086 P104 U052 U136 U244 
K095 P105 U053 U138 U246 
K096 P106 U055 U140 U247 

P108 U056 U142 U248 
U057 U144 U328 

- U147 U359 
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Location and quantity of hazardous wastes disposed within the unit- Tlie specific 
location of the boundaries of die former surface impoundments is described by legal description 
included on the plat of survey, dated May 3, 1994, which is attached to this certification as 

\ Exhibit i . The quantity of the wastes disposed of within the unit is also described on the plat 
of survey for the former surface impoundments as the area encompassing 118.994.1 square feet 
or 2.73173 acres. 

POST CLOSURE NOTICE CERTIFICATION STATEMENT 

I certify, under penalty of law, that this document and all attachments were prepared 
under my direction or supervision in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. Based upon my inquiry of 
the person or persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my knowledge and belief, 
true, accurate and complete. I am aware that there are significant penalties for submitting false 
information including the possibility of fine and imprisonment for knowing violations. 

ILD0Q0672121 Mr. Anthony Ianello, Executive Director 
Illinois International Port 
11700 South Stony Island Avenue 
Chicago, IL 60617 

Signature of Property Owner: 

Date: 
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